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PREFACE. 



X HE design of the following pages is to assist young 
Seamen^ who are deprived of the opportunity of entering on a 
regular course of Navigation, in acquiring, by their own appli- 
cation and industry, a short, easy, and plain method of keeping 
a ship's reckoning at Sea. 

To this end I have selected, from iny new Treatise on 
Navigation, such parts as are more immediately requisite to be 
understood in attaining the above object ; as, the Method of 
solving the several cases in Plane, Middle Latitude, and Merca- 
tor's Sailing, by means of the l^ables of Difference of Latitude 
and Departure ; finding the time of High Water at any Place, 
essential in coasting, or entering a Harbour ; determining the 
Latitude by Meridian Observations of the Sun or a Star ; and 
the Variation of the Compass by Amplitudes. I have also 
explained the manner of keeping a regular Journal, and shewn 
how to correct the Courses steered by Compass for Leeway and 
Variation, and to allow for Currents, Lying-to, &c., with the 
Method of correcting the Dead Reckoning when the Latitude by 
Account and that by Observation disagree; and have exemplified 
the whole in a Journal from England to Madeira. •The Tables 
likewise are placed in the most convenient order, and are, I 
trust, much more correct than those that have been usually 
introduced, in works of a similar kind. 

I would, however, by no means recommend to persons, 
who bave leisure and opportunity, to be satisfied with having 
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obtained a knowledge of what is contained in this book only — 
but, on the contrary, to study diligently the several branches 
of Science on which the Art of Navigation depends, without 
which no one can become a skilful Navigator 

J. W. NORIE. 



In producing a New Edition of the Daily Assistant, care • 
has been taken to bring up every subject to the standard of the 
present day ; this has been done, not so much by omitting 
anything that was useful in the old edition, as by the introduction 
of new matter treating more at length on old subjects, and by 
bringing prominently -forward those branches of Navigation 
which relate to the Tides and the Deviation of the Compass 
IN Iron Ships. The Problems have also been altered and 
arranged for dates subsequent to 1877 ; and the New Tables 
will be found useful to Mariners for some years to come. 
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NAVIGATION. 



N. 



AVIGATION is the Art of conducting a ship through the wide 
and trackless ocean, from one port to another, with the greatest safety, and 
in the shortest time possible. 

In order to perform this important business, the mariner must be able 
at all times to find the course and distance from one place to another; and 
to determine the place of the ship every day, what course she must steer, 
and how far she must run to gain the intended port. 

The situation of any place is determined by its distance from two 
imaginary circles, called the equator and the first meridian. 

The EauATOii, by seamen called the liiie^ is a great circle on the earth, 
equally distant from the Poles : it divides the earth into two equal parts, 
called Hemisphkres; that having the North Pole in its centre is called 
the Northern Hemisphere^ and the other the Southern Hemisphere. 

Meridians are imaginary circles on the earth passing, through both 
the Poles, crossing the equator at right angles, and dividing the globe 
into two parts, called the Eastern and Western Hemispheres ; or rather, 
the meridian of a place is a semicircle passing through the place and ter- 
minating at the Poles, the remaining half being called the opposite meri- 
dian ; hence every north and south line is part of a meridian 

It is usual for Geographers to fix upon a meridian passing through some 
remarkable place, and to call it the^r*^ meridian ; thus, the British esteem 
^ U,, 6„. „»idU. ,hW, p^e^ though U. ^^ OU^U,^ « 

id 



2 OF LATITUDE AND LONOITUDK. 

Greenwich; so the French reckon for their first meridian, that which 
passes through the Royal Observatory at Paris ; the Spaniards, that which 

E asses through Cadiz, and some Geographers the meridian of TenerifFe ; 
ence it appears the fixing of a first meridian is entirely arbitrary, most 
nations considering that the first meridian which passes through their 
capital, or prindpd observatory. 



OF LATITUDE AND LONGITUDE. 

The Latitude of a place is its distance from the equator, measured 
by an arch of a meridian contained between the equator and the given 
place: it is called either north or south, according as the given place 
is situated in the northern or southern hemisphere. I^atitude is therefore 
reckoned from the equator towards the Poles, and never exceeds 90 degrees, 
that being the distance of the Poles from the equator. Hence a ship in 
north latitude sailing northerly, or in south latitude sailing southerly, 
increases her latitude ; but in north latitude sailing southerly, or in south 
latitude sailing northerly, she decreases her latitude. 

The Parallel of Latitude of any place is a circle passing through 
that place parallel to the equator. 

The Diffeeence of Latitude between any two places is an arch of 
a meridian, contained between the parallels of latitude of those places. 

The Longitude of a place is an arch of the equator comprehended 
between the first meridian and that meridian which passes through the 
given place. It is usual to reckon longitude from the first meridian either 
east or west, according as the given place lies in the eastern or western 
hemisphere, until it meets at the opposite meridian : therefore, the longi- 
tude of a place cannot exceed 180 degrees, or a semicircle. A ship in 
east longitude sailing easterly, or in west longitude sailing westerly, increases 
her longitude ; but in east longitude sailing westerly, or in west longitude 
sailing easterly, she decreases her longitude. 

The Difference of Longitude between two places is an arch of the 
equator intercepted between the meridians of those places, and cannot 
exceed 180 degrees. 



To find the difference of Latitude between two Places. 

Rule. When the latitudes are both of the same name, that is, both 
north or both south, subtract the less from the greater, and the remainder 
will be the difference of latitude ; but when one is north and the other 
south, their sum will be the difference of latitude. 
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Example I. What is the difference 
of latitude between the Lizard and 
Cape Finisterre? 

Latitude of the Lizard ... 49° 58' N. 
Lat. of Cape Finisterre ... 42 56 N. 



Diff. of latitude. 



7 2 
60 



In miles 422 



Example II. A ship from latitude 
3° l(y S. arrives to latitude 2° 26^ N. : 
required the difference of latitude made 
good. 

Latitude left 3° KVS. 

Latitude in 2 26 N. 



Diff. of latitude 



. 5 36 
60 



In miles 336 



With the Latitude left and the differe^ice of Latitude^ to find the 

Latitude in. 

Rule. When the latitude left and difTerence of latitude are of the same 
name, their sum gives the latitude in; but when they are of contrary names, 
their difference is the latitude in, of the same name with the greater. 



Example I. A ship from the West 
end of the Island uf Madeira, in lati- 
tude 32o49'N., sails North 520 miles •: 
what latitude is she in ? 

Latitude of Madeira 32o49'N. 

Diff. of latitude 520m. or 8 40 N. 



Latitude in 41 29 N. 



Example II. A ship three days ago 
was in latitude 2° w N., and has 
since then sailed South 426 miles : 
required her present latitude. ' 

Latitude left 2° 48'N. 

Diff. of latitude 426m. or . . . 7 6 8. 



Latitude in 4 18 S. 



To find the difference of Longitude between two Plaices, 

Rule. If the longitudes of the given places are both east or both west, 
subtract the less &om the greater ; but if one be east and the other west, 
add them together, and the sum or remainder will be the difference of longi- 
tude. When the sum of the two longitudes exceeds 1 80 degrees, subtract it 
from 360 degrees, and the remainder will be the difference of longitude. 

Example I. What is the differ. Example II. A ship sailing west. 



ence of longitude between the Lizard 
and St. Mary's, one of the Western 
Islands ? 

Longitude of the Lizard 5" IPW. 
Longitude of St. Mary's 25 14 W. 

Diff. of longitude... 20 3 
* 60 



ward from North Cape, New Zealand, 
arrives to longitude 164° 47' W.: re- 
quired the diff. of longitude made good. 
Long, of North Cape ... 173« lO'E 
Long, of ship 164 47 W. 



In miles 1203 



Sum 



337 57 
360 



Diff. of longitude... 22 3 

60 

In miles 1323 



* When the difference of latitude or longitude is given in miles, it ii to *^ divided bj 60 
m reduce it to degrees and minutes. 
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With the Longitude left and difference of Longitude^ to find the 

Longitude in. 

Rule. If the longitude left and difference of longitude be of con- 
trary names, subtract the less from the greater, and the remainder will be 
the longitude in, of the same name with the greater ; but if the longi- 
tude left and difference of longitude are of the same name, their sum will 
be the longitude in, of the same name with the longitude left ; if this 
Bum exceed 180^ subtract it from 3G0^ and the remainder will be the lon- 
gitude in, of a contrary name to the longitude left. 

Example I. Suppose a ship from Example II. If a ship from lon- 

St. Helena sails eastward till her dif- | gitude 17^^*^ 49' W. sail westward till 



ference of longitude is 220 miles : 
required her longitude in. 

Long, of St. Helena 5° 45^ W. 

Diff. of longitude 220m. or 3 40 E. 



Longitude in 2 5 W. 



her difference of longitude is 10° 14' 
W.J what is her present longitude ? 

Longitude left 176^ 49^ W. 

Diff. of longitude 10 14 W. 

Sum 187 3 

360 



Longitude in 172 57 E. 



The instruments used for estimating a ship's path or track at sea are 
the log, half-minute glass, and compass. 

OF THE LOG AND HALF-MINUTE GLASS 

The common Log is a flat piece of wood in the form of a quadrant, 
with a sufficient quantity of lead fixed to the ciucular edge to keep it steady, 
and in a perpendicular position on the surface of the water. To this is 
fastened aline about ISO fathoms long, called the Log Lixe, which is 
divided into spaces called Knots, and wound on a reel, from which it runs 
off freely when used. 

The Half-Mixute Glass is of the same shape with an hour-glass 
and contains such a quantity of sand as will run through the hole in its 
neck in half a minute of time. 

The length of the log-line between each knot ought to be 51 feet nearly, 
that being the same part of a nautical mile that half-a-minute is of an 
hour, m%. ISOth part: but as the log is apt to be drawn after the vessel, 
and since it is safer to have the reckoning rather before than after the 
ship, 50 feet has been thought sufficient space between the knots, each of 
which contains 10 fathoms of 5 feet: indeed it is usual to allow only 48 
feet to a knot, that is, 8 fathoms of 6 feet each, and sometimes a less 
quantity ; with which a glass is used running 28 seconds : but whatever 
may be the assigned length of the intervals between the knots, it is most 
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convenient to divide them decimally, or into ten equal parts, by which the 
computation of the ship''s run will be rendered more easy and accurate. 

But both the log-line and half-minute glass are frequently affected by 
alterations in the heat or moisture of the weather ; it therefore becomes 
necessary often to examine them, and if found erroneous, to correct the 
ship''s run. The length of line between the knots may be easily ascertained 
by measuring them with a rule : and the half-minute glass may be exaaiined 
either by a watch with a second hand, or if that be not at hand, by the 
following method — fasten a plummet to a line and hang this on a nail, 
observing that the distance between the nail and the middle of the plum- 
met be 39 i inches ; then swing the plummet, and notice how often it passes 
under the nail while the glass is running out, and that will be the pumber 
of seconds measured by the glass. 

To find the Length of a Knot corresponding to a Olaaa running 

any given Number of Seconds, 

Rule. Add a cipher to the number of seconds run by the glass, and 
divide this by 6 ; the quotient will be the proportional length of a knot 
in feet. 



Example I. What ought to be the 
length of a knot when the glass runs 
33 seconds ? 

6)330 
55 feet. 



Example II. Required the length 
of a knot corresponding to a glass that 
runs 28 seconds. 

6)280 



46. 67 or 46 feet 8 in. 



OF THE MARINER'S COMPASS. 

This instrument is an artificial representation of the horizon of any place. 
It consists of a circular card, divided into S2 equal parts, by lines drawn 
from the centre to the circumference, called Rhumb Lines, the extremities 
of which are termed Points or Rhumbs : the intervals are subdivided into 
halves and quarters, called Half Points and Quarter Points; the 
whole circumference is likewise divided into 860 degrees, consequently the 
angle comprehended between any two rhumbs is equal to 11 degrees 
15 minutes. The four principal points are called the Cardinal Points, 
two of which, opposite each other, are called the North and South Points . 
that which is on the right hand, when we look towards the north, is termed 
the East, and its opposite the West Point ; the names of the other points 
are compounded of these, according to their situation, but instead of the 
words, the initials only are inserted, as exhibited in the opposite Plate ; 
where there is also a Table, containing the measure of the angles that each 
point, and quarter point makes with the north and south, or meridian line. 
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Under the card, along the north and south line, a small bar of steel is fixed, 
called the Needle, which, being touched with a loadstone, acquires the 
peculiar property of pointing north and south, and consequently by the 
card determines the direction of the other points of the horizon. The 
needle, having a small socket in the centre, is supported, together with the 
card, on the point of a fine steel pin, on which it freely turns, and by the 
above-mentioned property its points keep , always in the same direction : 
these are confined in a circular brass box with a glass cover, the box being 
hung in brass hoops or gimbals, in order to counteract the motion of the 
ship. The whole of these are placed in a square wooden box with a move- 
able lid. which serves to support the gimbals, and secure the compass from 
accident .n removals. 

The compass is used to point out the direction that a ship sails at sea. 
For this purpose, it is to be so placed in the ship that the middle section of 
the wooden box, parallel to its sides, may be parallel to the middle section 
of the ship along its keel. When it is thus fixed, that point of the card 
which coincides with a perpendicular line, marked in the inside of the cir- 
cular box, and termed by seamen, Lubber^s Point, will shew the direction 
of the ship^s head. 

The courses and distances which a ship sails in 24 hours are usually 
set down on a board, called the Log Boabd, which will be further explained 
hereafter. 
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PLANE SAILING is the art of navigating a ship upon principles 
deduced from the supposition of the earth being an extended plane. On 
this supposition, the meridians are considered as being all parallel to each 
other, the parallels of latitude at right angles, to the meridians, and the 
length of a degree on the meridian, equator, and parallels of latitude, every 
where equal. In this sailing there are four principal parts, m%, the Course 
Distance, Difference of Latitude, and Departure. 

The Course is the angle which a ship^s track or path makes with the 
meridian, and is expressed either in points or degrees. Thus, when a ship 
sails in a north-east direction, we say her course is 4 points, or 45 degrees. 

The Distance is the number of miles, Szc. between any two places 
reckoned on the rhumb line of the course ; or it is the length that a ship 
has sailed on a direct course in a given time. 

The Difference of Latitude is the distance which a ship has made 
north or south of the place sailed from, and is reckoned on a meridian. 
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The Depaetube is the east or west distance a ship has made from the 
meridian of the place she departed from, and is reckoned on a parallel of 
latitude. 

Hence it is evident that if a ship sail due north or south, she sails on a 
meridian, makes no departure, and her distance and difference of latitude 
are the same. If a ship sail due east or west, she runs on a parallel of 
latitude, makes no difference of latitude, and her departure and distance 
are the same : but when a ship sails in any other direction, she makes 
both diSerence of latitude and departure. 

When a ship's course is 4 points, or 45 degrees, the difference of latitude 
and departure are equal ; when the course is less than 4 points, or 45 degrees, 
the difference of latitude is greater than the departure ; when the course is 
more than 4 points, or 45 degrees, the departure is greater than the dif- 
ference of latitude. 

When any two of the above parts are known, the remaining two may 
be found by several methods; but that which we shall here explain 
is performed by means of Tables I. and II., and is commonly called 
Inapection, 

Table I. contains the difference of latitude and departure (in whole num- 
bers and tenths), answering to distances not exceeding 300, and for courses 
to every quarter point of the compass. Table II. is of the same nature 
and extent, but for courses consisting of whole degrees. The courses are 
set down at the top of the pages, when they do not exceed 4 points or 45 
degrees, and at the bottom, when they are greater than these quantities : 
the distances are regularly arranged in the columns marked Dist.y the first 
beginning at 1 and ending at 60, the second beginning at 61 and ending 
at 120, and so on to 300 ; corresponding to each of these distances, the 
difference of latitude and departure arc set down in adjoining columns, 
marked Lat. and Dep.^ and it must be carefully observed, that when the 
course is less than 4 points, or 45 degrees, these must be taken out, as 
marked at the top of the columns, but when they are more, as marked at 
the bottom of the pages. 

Now as the difference of latitude and departure answering to any given 
course and distance, are found opposite the distance in that page of the 
Table which contains the course, if therefore any two of the four parts, vix. 
the course, distance, difference of latitude, and departure be given, and 
those two be found together in the Tables, the other two parts will be 
found in their respective places on the same page. 

When any of the riven parts (excepting the course, which is never to 
be multiplied or divided) exceed the fimits of the Table, an aliquot part, 
as a half, third, fourth, tenth, &c. is to be taken, and those found corre- 
sponding are to be doubled, trebled, &c. that is, multiplied by the same 
(igure that the given number is divided by. 
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CASE I. 

The Course and Distance given^ to find the difference of 

Latitude and Departure, 

Rule. Find the course at the top or bottom of the Tables, and th< 
distance in its column ; opposite to which will be found the difference o 
latitude and departure in their respective columns. 

Example. A ship from latitude 48° 40 N'., sails N. E. by N. S9( 
miles : required her present latitude, and the departure made good. 

Enter the first Traverse Table, and find the course 3 points at th< 
top, and in one of the columns marked Dist. find the distance 296 ; ther 
opposite to this, in the columns marked Lat. and Dep. will be the dif 
ference of latitude 246. 1, and the departure 164. 4. 

To find the Latt^de in. 

Latitude left 48° 4(y N. 

Diff. of latitude 246 miles, or 4 6 N. 



Latitude in 52 46 N. 



CASE IL 

The Course and Difference of Latitude given^ to find the 

Distance and Departure. 

Rule. Find the course at the top or bottom of the Tables, and ir 
that page, right against the difference of latitude, found in one of the lat 
columns, stands the distance and departure in their columns. 

Example. A ship sails S. E. ^ E. from St. Helena, in latitude 15°55'S 
until by observation she is in latitude 18° 49^* S. ; required her distance rui 
and departure made good. 

Latitude of St. Helena, 15° 55' S. 

Latitude come to 18 49 S. 

Difference of latitude 2 54 nz ] 74 miles. 



Over the course 4^ points, find the difference of latitude 174 (or the 
nearest to it, which is 173.8), in a lat. column ; opposite to which will b€ 
found the departure ^11.8, and the distance ^74, in their respective 
columns. 
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CASE III. 

The Course and Departure given to find the Diffisrence of 

Latitude and Distance, 

Rule. Find the course among the points or deerees as before, and 
the departure in one of the dep. columns ; against wnich wiD stand the 
distance and difference of latitude. 

Example. A ship from latitude 8° 16'N., sails S. W. by W. i W., 
until she has made 856 miles of departure : required her present latitude 
and distance sailed. 

In that page of Table I. marked with the course b\ points at the bottom, 
find half the given departure, viz. 178 (the whole being too great) in the 
dep. column ; opposite to which, in the lat and dist. columns, will be 106.9 
and ^08 ; these being multiplied by 2 give the whole difference of latitude, 
^18.8, and the distance 416 miles. 

To find the Latitude in. 

Latitude left 30 l^^N. 

Diff. of latitude 214 miles, or 3 34 S. 



Latitude in 18 S. 



CASE IV. 

The Distance and Difference of Latitude given^ to find the 

Course and Departure, 

Rule. Seek m the Tables, till against the distance, taken in its column^ 
be found the difference of latitude in one of the following columns, adjoin- 
ing to which will stand the departure ; and if it be less than the difference 
of latitude, the course is to be taken from the top of the page, but if greater, 
the course will be at the bottom. 

Example. A ship from Cape St. Vincent, in latitude 87° 8' N. sails 
between the north and west 480 miles, until her difference of latitude is 
214 miles : required her course steered, and departure made good. 

Seek in the several pages of Table II. until half the distance 215, and 
half the difference of latitude 107, are found opposite each other in their 
respective columns ; against these will be found 186.2, which being doubled 
gives the whole departure 872.4 ; and as the column where the difference 
of latitude is found is marked lat. at bottom, the course is to be taken from 
thence, which in this example is 60 degrees. 

C 
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CASE V. 
The Distance and Departwe given^ to find the Course and 

Difference of Latitude. 

RuLB. Seek in the Tables till against the distance, taken in its column, 
be found the given departure in one of the following columns ; and adjoin- 
ing to it stands the dirorence of latitude, which if greater than the departure, 
the course is to be taken from the top of the page, but if less, from the 
bottom. 

Example. A ship from latitude 1^ 29f S. sails between the north and 
east 250 miles, and finds she has made 126 miles of departure : required 
the course steered, and her latitude in. 

Seek in Table II. till opposite the distance 250, taken in its column, the 
nearest to the given departure 126 is found in its proper column, adjoining 
to which stands the difference of latitude 216.5 ; and as the column in which 
the departure is found is marked dep. at the top of the page, the course 
is to be taken from thence, which therefore will be 80 degrees. 

Latitude left P 32'S. 

Diff. of Latitude 216 miles, or 3 36 N. 



Latitude in 2 4 N. 

CASE VI. 
The Difference of Latitude and Departure gieen^ to find the 

Course and Distance. 

Rule. Seek in the Tables till the difference of latitude and departure 
are found together in their respective columns ; opposite to which will be 
found the distance ; and the course will stand at tne top or bottom of the 
page, according as the difference of latitude is greater or less than the 
departure. 

Note. In this case always seek for the larger of the two given numbers 
in one of the columns marked lat. at the top of the page, until the smaller 
is found opposite to it in the adjoining column, marKed dep. at the top. 

Example. A ship from Funchal, in Madeira, in latitude 82° 87' N., 
sails a direct course between the south and west until she is in latitude 
81° 1 2' N. by observation, having made 72 miles of departure : required 
her course steered and distance run. 

Latitude of Funchal.... 32° 37^N. 

Latitude in by observation • 31 12 N. 

Difference of latitude 1 25 = 85 miles. 



Seek in the different pages of Table II. till the difference of latitude 85, 
and the departure 72, or the nearest thereto, are found together in then* 
respective columns, which will be under the course 40 degrees ; and the 
distance answering to these will be 111 miles. 



(11 ) 



TRAVERSE SAILING 



WHEN a ship, either from contrary winds or other causes, is obliged 
to sail on different courses, the irregular or zig-zag track she makes is 
called a Tbavebse, or Compound Course ; and the method of reducing 
these several courses and distances into a single course and distance, is 
called resolving a traverse. 

To resolve a traverse, make a Table (as that in Example I.), and divide 
it into six columns ; in the first of these set down the several courses, and 
opposite to them, in the second column, their corresponding distances ; the 
third and fourth columns are to be marked N. S. at the top, and are to 
contain the differences of latitude ; the fifth and sixth are to be marked 
E. W., to contain the departures. 

Find the difference of latitude and departure corresponding to each course 
and distance, as in Case I. of Plane Siuling ; set these down opposite the 
distance in their proper columns, observing that the difference of latitude 
must be placed in the north column, if the course be northerly, and in the 
south column, if the course be southerly ; and that the departure must be 
placed in the east column, if the course be easterly, and in the west column, 
if it be westerly. When the course is due nortn, south, east, or west, set 
down the distance in that column answering to it Add up the columns of 
northing, southing, easting, and westing, and set down the sum of each at 
the bottom ; then the difference between the sums of the north and south 
columns will be the whole difference of latitude made good, of the same 
name with the greater ; and the difference between the sums of the east 
and west columns is the whole departure made good, of the same name with 
the ereater sum. 

With this whole difference of latitude and departure made good, find the 
direct course and distance, as in Case VI. of Plane Sailing. 

EXAMPLE I. 

Suppose a ship from the Start, in latitude 5(P 18' N., sails W. S. W. 51 
miles, W. by N. 86 miles, S. by E. 45 miles, S. W. by W. 55 miles, and 
S. S. E. 41 miles : required her direct course and distance sailed, and her 
latitude in. 

The first course being W. S. W., look for 6 points in Table I., and opposite 
the distance 51 miles stands 19.6 or 19 miles and 5 tenths, for the diirerence 
of latitude, and 47.1, or 47 miles and 1 tenth, for the departure: now as 
the course is between the south and the west, the difference of latitude is to 
be set down in the S. column, and the departure in the W. column. In 
like manner proceed with each course and distance, and enter their corre- 
sponding differences of latitude and departures, as in the following table« 

Cd 



IS 



TBATSBS.V SAlLllfO. 



TRAVERSE TABLE. 



Counes; 


tKst 

5] 
35 
45 
55 
41 


DiflClofLat. 


DeportnTOi 


N. 


S. 


E. 


W. 


W. S. W. 
W. b. N. 

S. b. E. 
S.W.b.W. 

S. S« E. 


6.8 


19.5 

44.1 
30.6 
37.9 


8.8 

15.7 


47.1 
34.3 

45.7 


6.8 


132.1 
6.8 


24.5 
Dep. 


127.1 

24.5 


Diff. 


of Lat. 


125.3 


102.6 



To find the Latitude m. 

Lat. left 50P IS'N. 

Diff. of lat. 125m. or 2 5 S. 



Latitude in ..^....48 8 N. 



Seek in Tabic I. till the difference of latitude 125.8, and departure 102.6, 
are found opposite each other in their respective columns ; the nearest to 
these will be 125.2 and 102.8, which give the course Si points at thr top, 
and the distance 1 62 in its column. 

Now it appears by the Traverse Table that the ship has sailed to the 
southward and westward ; hence her course made good is S. S^ points W., 
or S. W. by S. ^ W., and the distance 162 miles. 

EXAMPLE II. 

A ship from the North Foreland, in latitude 51^ 23^ N., and bound to the 
Texel, which lies in latitude 58° 2^ N., and 115 miles to the eastward, sails 
N. E. 86 miles, E. by S. 25 miles, N. E. by E. i E. 40 miles. North 21 
miles, N. W. by W. 80 miles : required her course and distance made good, 
the latitude she is in, and departure from the meridian ; also the £rect 
course and distance from the ship to the Texel. 

TRAVERSE TABLE. 



Courses. 


Distance. 


Diff. of Latitude. 


Departure. 1 


N. 


S. 


E. 


W. 


N. E. 

E. b. S. 

N. E. b. E. i E. 

North. 
N. W. b. W. 


35 
25 
40 
21 
30 


24.7 

18.9 
21.0 
16.7 


4.9 


24.7 
24.5 
35.3 


24.9 


8L3 
49 


4.9 

Diff. Lat. 


84.5 
24.9 


249 
Dep. 


76.4 


59.6 



TRAVERSE SAILING. 



IS 



The difference of latitude 76.4 and departure 59.6 being looked for till 
they are found opposite each other in tneir respective columns, give the 
course 38% and the distance 97 miles. 

Hence the course made good is N. 88° E., or N. E. by N. i E. neaily (see 
the Table under the compass in the plate), and the distance 97 miles. 

To find the direct Course and Distance from the Ship to the TexeL 



Latitude of N. Foreland... 5P 23^ N. 
Diff.oflat.madegood,76m.orl 16 N. 



Latitude in 52 39 N. 

Latitude of Texel 53 2 N. 



Diff. of latitude tomakegood 23 N. 



Whole departure 115m. 15. 

Departure made good 59. 6 E. 

Departure to make good ... bh. 4 E. 



The departure 55.4 and difference of latitude SS being looked for in the 
Tables till they are found together, the nearest answering to them will be 
over the course 6 points, and opposite the distance 60 miles. 

Now as the ship is to sail to the northward and eastward, her course to 
the Tcxel will be E. N. E., and her distance to run 60 miles. 



PARALLEL SAILING. 



IN Plane Sailing it was observed that the meridians are considered as 
being all parallel to each other, and the length of a degree on the meridian 
and parallels every where equal, which supposition will give just conclusions, 
so far as the course, distance, difference of latitude, and departure, are 
concerned, because a ship, when sailing on a rhumb, makes equal angles 
with the meridians: but as the earth is a sphere, or globe, and the 
meridians meet at the Poles, it is evident that the distance between any 
two meridians must vary in eveiy latitude, their greatest distance being 
at the equator, on which the difference of longitude is measured ; hence 
the difference of longitude always exceeds the departure, or meridian dis* 
tance, (except on the equator, where they are the same) in proportion as 
the given places are situated further from the equator. 

Parallel Sailing is the method of finding the distance between two 
places in the same latitude when their difference of longitude is known, or 
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of finding the difference of longitude answering to the distance or departure 
made good, when a ship sails due east or west. 

This saiUng is particularly useful in making small or low Islands, in 
which case it is usual to run into the latitude, and then steer due east or 
west. 

In this sailing the complement of the latitude (found by subtracting the 
latitude from 90^) is to be taken in the Tables as if it were a course, the 
difference of longitude in a dist. column, and the departure, or meridional 
distance, in a dep. column. 

CASE I. 

The Difference of Longitude between two Places^ both in one Parallel 

of Latitude given^ to find their Distance. 

Rule. Look for the complement of the given latitude as if it were a 
course, and for the difference of longitude in one of the dist. columns, oppo- 
site to which, in the corresponding departure column, will be the distance 
required. 

Example. A ship in latitude 36^ 58' N. and longitude 20° 26' W. is 
bound to St. Mary^s, one of the Western Islands, in the same latitude, 
and in longitude 25° 18' W., what distance must she run to arrive at the 
Island? 

9(P 0' Longitude of ship 20° 25' W. 

Latitude 36 58 Longitude of St. Mary's. 25 13 W. 

Cclatitude... 53 2 Diff. of longitude 4 48=288 miles. 

Seek for the complement of the latitude 58° among the degrees in 
Table II. as if it were a course, and for the difference of lon^tude 288 
in one of the distance columns of * that page, opposite to which, in the 
departure column, will be found 280, the departure or distance required. 

CASE IL 

The Distance between two Places both in the same Parallel of Latitude 

given, to find the Difference of Longitude. 

Rule. Look for the complement of the latitude as a course, and for 
the dist. in one of the dep. columns, opposite to which will be found die 
difference of longitude in the corresponding dist. column. 

Example. A ship from latitude 49° 82' N. and longitude 10^ 16' W. 
sails due west 118 miles : required her present longitude. 

Look for the co. latitude 40*^ in the Table, as a course, and for the dis- 
tance 118 in one of the departure columns, opposite to which, in the distance 



MIDDLE LATITUDE SAILtN^. . 15 

column, will be found 184; but as the co. latitude is nearly half-way 
between 40° and 41°, look again in the page with 41° at the top, for the 
distance 118 in one of the departure columns, and opposite in the distance 
column will be found 180; then half the sum of this and 184, found before 
will be 182, the diflFerence of longitude. 



To find the Longitude in. 

Longitude left 10^ WW. 

Diff. of long. 182 miles, or... 3 2 W. 

Longitude in 13 18 W. 



MIDDLE LATITUDE SAILING. 



WHEN a ship sails due north or south, she keeps on the same meri- 
dian, and therefore does not change her longitude, and her distance run is 
the difference of latitude ; conseouently her place is easily determined by 
the latitude left, and difference or latitude. Again, when a ship sails due 
east or west, her difference of longitude is found by the latitude in, and 
departure or meridian distance, as already explained in Parallel SaUing ; 
but when she sails upon any other course, she changes both her latitude 
and longitude. Now the difference of longitude cannot be inferred either 
from the departure, considered as a meridian distance in the latitude left, 
or that come to, for in the greater latitude it would give the difference of 
longitude too much, and in the lesser latitude too little ; the departure is 
therefore accounted a meridian distance in the mean of the two latitudes, 
and then the difference of longitude is found as in .Parallel Sailing ; hence 
this method, which is compounded of Plane and Parallel Sailing, is called 
Middle Latitude Sailing. 

The middle latitude is half the sum of the two latitudes when they are 
of the same name ; or half their difference if of contrary names. 

This method of sailing, although not strictly accurate, especially in high 
latitudes, approaches sufficiently near the truth for a day^s run ; but it is 
used principally in low latitudes, and when the ship makes a course nearly 
east or west. 
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CASE I. 

The Latitudes and Longitudes of two Places given^ to find the Course 

and Distance between them. 

Rule. Find the complement of the middle latitude among the degrees 
in Table II. as if it were a course in Plane Sailing, and look for the dif- 
ference of longitude in one of the distance columns ; opposite which, in 
the corresponding departure column, will be the departure. With the 
departure thus found, and the difference of latitude, find the course and 
distance, as in Case VI. of Plane Sailing. 

Example. Required the course and distance from Cape St. Vincent, 
in latitude ST S' N. and longitude 9° 1' W., to Funchal, in Madeira, in 
latitude 82° 88^ N. and longitude 16° 56' W. 

Lat. Cape St. Vincent 37° 3^ N. — 3T S' Long. C. St. Vine. 9° 1^ W. 
Lat. Funchal 32 38 N. — 32 38 Long. Funchal ... 16 66 W. 

Diff. of latitude... 4 25 Sum 2) 69 41 Diff. of long. 7 55 

60 60 

Mid. lat. 34 50 

In miles 265 90 In miles 475 



Co. mid. lat. 55 10 



Look for the co. middle latitude 55°, as if it were a course, and for 237, 
half the difference of longitude (the whole being too great) in a distance 
column, immediately opposite to which, in the departure column, will be 
found J 94.1 ; this multiplied by 2, gives the departure 888.2. 

Then 182.5, half the difference of latitude, and 1 94.1, half the departure, 
being found opposite each other in their respective columns, will give the 
course 5 points, and half the distance 235^ which multiplied by 2, gives 
the distance 470 miles. 

Hence the course from Cape St. Vincent to Funchal, is S. 5 points W. 
or S. W. by W., and the distance 470 miles. 

CASE II. 

One Latitude^ Course, and Distance given^ to find the Difference of 

Latitude and Longitude, 

Rule. With the course and distance find the difference of latitude and 
departure, as in Case I. of Plane Sailing. 

Take the complement of middle latitude as a course, and the departure 
in its proper column, and against it will stand the difference of longitude 
in the distance column. 

Example. A ship from lat. 52° 6^ N., and long. Sb"" 6^W., sails N. W. bv 
W. 229 miles : required her present latitude and longitude. 



MIDDLE LATITUDE SAILING. 17 

Look for the course 5 points at the bottom of the pa^es, over which« 
and opposite the distance 229 in its column, will be the difference of lati« 
tude 127.2, and departure 190.4, in their respective columns. . 

Difference of latitude 127 miles, or 2<> T N. 
Latitude left 62 6 N. 

Latitude in 54 13 N. 

Sum of latitudes 2) 106 19 

Middle latitude 53 9 

9000 

Co. mid. latitude 36 51 

Look for the co. middle latitude 87° (being the nearest to 86° 51^ as if 
it were a course, and for half the departure 95.2 in its column, opposite the 
nearest to which, in the distance column, will be found 158 ; this, multi- 
plied by 2, gives the difference of longitude 316 miles. 

Longitude left 35° ^V^. 

Difference of longitude 316m.^ or 5 16 W. 

Longitude in 40 22 W. 

CASE III. 

Both Latitudes and Departure giveriy to find the Course^ Distance^ and 

Difference of Longitude. 

Rule. With the difference of latitude and departure find the course 
and distance, as in Case VI. of Plane Sailing ; then look for the comple* 
ment of the middle latitude as a course, and the departure in its column, 
opposite to which will stand the difference of longitude in the distance 
column. 

Example. A ship from latitude 49° 57^ N. and longitude 5°11^W., 
sails between the south and west until she arrives in latitude 38° 27^ N., and 
finds she has made 440 miles of departure : required the course she has 
steered, the distance run, and the longitude she is in. 

Latitude left 49° 5? N 49° 5T N. 

Latitude in 38 27 N 38 27 N. 

Diff. of latitude 11 30 2) 88 24 

60 

Mid. lat. 44 12 

In miles 690 90 00 

Co. mid. lat. 45 48 

D 
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One fourth the difference of latitude and departure, that is, 172 5 and 
110, are found to correspond nearly under 820 and 88°, the departure oppo- 
site the difference of latitude 172.5 being too little under 82^ and too much 
under S8P; therefore the course is about 82^ degrees, and the distances 
answering to these are 208 and 206 ; their sum 409, divided by 2, ^ves 
one-fourm the distance 204.5, which multiplied by 4, gives the whole 
distance 818 miles. 

The complement of middle latitude 46° taken as a course, with one-fourth 
the departure 110 in its column, gives in the distance column 158 ; this, 
multiplied by 4, wiQ be the difference of longitude 612 miles. 

To find the Longitude tn. 

Longitude left „.. 5° 11' W. 

Difference of longitude 612 miles^ or 10 12 W. 

Longitude in 15 23 W. 



CASE IV. 

The Course and both Latitudes given, to find the Departure, Distance^ 

and Difference of Longitude. 

Rule. With the course and difference of latitude find the distance and 
departure, as in Case II. of Plane Sailing. 

With the complement of middle latitude as a course, and the departure 
in its column, find the difference of longitude in the distance column. 

Example. A ship from latitude 42^ 25^ N. and longitude 15° 6^ W., sails 
N. E. by E. for several days, and then finds by observation that die is 
in latitude 46° 20' N. : required the distance she has sailed and her present 
longitude. 

Latitude left 42° 25' N 42o 25' N. 

Latitude by observation 46 20 N 46 20 N. 

Diffurenoe of latitude 3 55 Sum 2) 88 45 

60 

Mid. lat. 44 22 

In miles 235 90 00 



Co. mid. lat. 45 38 



Over the course 5 points, and opposite half the difference of latitude 
117.5, in its column, will be found half the departure 175.4, and half the 
distance 211 ; these multiplied by 2, give the whole departure 850.8, and 
the distance 422 miles. 
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The CO. middle latitude 45^ S8' being taken as a course between 45^ and 
46^, give opposite half the departure 175.4, in the distance columns, 248 
and 244 ; half the sum of these, viz. 246, will be half the difference (^ lon« 
gitude, which multiplied by 2, gives the difference of longitude 492. 

To find, the Longitude m. 

Longitude left 15^ fi'W. 

Difference of longitude 492 mileSf (HT 8 12 E. 

Longitude in 6 54 W, 



MERCATOR'S SAILING 



MERCATOR'S SAILING is the art of finding a ship's place on a 
plane surface, by considering the length of the d^rees of longitude every 
where equal, and the degrees of latitude expanded in the same proportion 
as the degrees of longitude are contracted on a globe. 

To find the length of the expanded meridian between any two parallels 
of latitude, or, as it is called, the meridional difference of latitude, tne same 
rules are to be observed as in finding the true or proper difference of lati- 
tude ; that is, if the latitudes are of the same name, the difference of their 
corresponding meridional parts (taken from Table III.); but if the latitudes 
are of contrary names^ the sum of those parts, will be the meridional dif- 
ference of latitude. 

In the following Cases, the same examples are introduced as in middle 
latitude sailing, in order that a comparison may be made between the two 
methods. ^ 

CASE I. 

T/ie Latitudes and Longitudes of two Places given^ to find the Course 

and Distance between them. 

Rule. Having found the proper difference of latitude^ the meridionaT 
difference of latitude, and the difference of longitude, by the rules already 
laid down, seek for the meridional difference of latitude and the difference 
of longitude, till they are found together in the lat and dep. columns, and 
at the top or bottom of the page, according as the meridional difference of 
latitude is greater or less than the difference of longitude, will stand the 
course ; with that course, and the proper difference of latitude, find the 
disunce, as in Case II. of Plane Sailing. 

D % 
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Example. Required the course and distance from Cape St Vincent, 
in latitude ST S' N. and longitude 9° 1' W., to Funchal in Madeira, in 
latitude 32P 38' N. and longitude 1 6° 66' W. 

Lat. Cape St. Vine. 37° 3' N. Mer. parts 2396 Long.C.St.Vin. 9^ V W. 
Lat. Funchal...... 32 38 N. Mer. parts 2073 Long. Funchal. 16 ^ W. 

Diff. of latitude... 4 25 Mer diff. lat. 323 Diff. oflong. ... 7 55 

60 60 



In miles 265 In miles 475 



Seek in the Tables for half the meridional difference of latitude 161.5 and 
half the difference of longitude 237.5, till they are found against each other 
in the lat. and dep. columns; the nearest to these are 158.9 and 237.8 in 
that page marked 5 points at the bottom, which is the course ; over that 
course, and opposite half the proper difference of latitude 1 32 in its column, 
is found, in the dist. column, 238, which, multiplied by 2, gives the 
distance required, 476. 

Hence the direct course from Cape St Vincent to Funchal is S. 5 points W. 
or S. W. by W., and the distance 476 miles. 



CASE 11. 

One Latitude^ Course^ and Distance given^ to find the Difference of 

Latitude and Difference of Longitude. 

Rule. With the course and distance find the difference of latitude and 
departure, as in Case I. of Plane Sailing. Hence will be found the latitude 
in and the meridional difference of latitude. 

In one of the lat columns answering to the course, find the meridional 
difference of latitude, opposite to which, in the corresponding dep. cohunn, 
will be the difference of longitude. 

Example. A ship from latitude 52° 6' N. and longitude Sb^ 6' W., 
sails N. W. by W 229 miles : required her present latitude and longitude. 

Over the course 5 points, and opposite the distance 229, is the difference 
of latitude 127.2 ; hence the latituae come to, and the meridional difference 
uf latitude will be found as follows : 

Latitude left 52^ 6^ N. Mer. parts 3675 

Diff. of latitude 127 miles, or 2 7 N. 



Latitude in 54 13 N. Mer. parts 3887 

Mer. diif. of lat 212 
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Over the course 6 points, and opposite half the meridional difference of 
latitude 106 in a lat. column, will be found 158.8 in a dep. column, which, 
ma!tiplied by 2, gives the difference of longitude 3176. 

To find the Longitude in. 

Longitude left 35^ G'W. ^ 

Difference of longitude 318 miles^ or 5 18 W. 

Longitude in 40 24 W. 

CASE III. 
Both Latitudes and Departure given^ to find the Course^ Distance^ 

and Difference of Longitude, 

Bulb. With the difference of latitude and departure find the oourso 
and distance, as in Case VI. of Plane Sailing. 

With the course and meridional difference of latitude, find the difference 
of longitude, as in the last Case. 

Example. A ship from latitude 49° 57' N. and longitude 6° 11' W., 
sails between the south and west until she arrives in latitude 88° 27' N., and 
finds she has made 440 miles of departure:; required the course she has 
steered, the distance run, and the longitude she is in. 

Latitude left... 49° 57' N» Mer. parts 3470 

Latitude in ... 38 27 N. Mer. parts 2503 

Diff. of latitude 11 30 Mer. diff. latitude ... 967 

60 

Miles 690 

One-fourth the difference of latitude and departure, that is, 17S.5 and 
110, are found to correspond nearly under 32° and 88^, the departure oppo- 
site the difference of latitude 172.5 being too little under 32^ and too much 
under 38° ; therefore the course is about 82^ degrees, and the distances 
answering to th^se are 208 and 206 : their sum 409, divided by 2, gives 
one-fourth the distance 204.5, which, multiplied by 4, gives the whole dis- 
tance 818. 

One-fourth the meridional difference of latitude 241.7 in one of the lat. 
columns of the page marked with the course 82° at the top, gives in the 
dep. column 1 51.0, and the same with the course 88° at the top gives 156,9; 
the sum of these is 8079, which, divided by 2, gives 158.9 ; this, multi- 
plied by 4, gives the difference of longitude 615.6. 

To find the Longitude in. 

Longitude left 5° IPW. 

Difference of longitude 616 miles^ or 10 16 W. 

Longitude in 15 27 W. 
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CASE IV. 

Doth Latitudes and Course given^ to find the Distance^ and Difference 

of Longlttide. 

Bulb. With the course and proper difTerence of latitude, find the dis- 
tance and departure, as in Case II. of Plane Sailing. Then, with the 
course and meridional difference of latitude, find the difference of longitude 
as before. 

Example. A ship from latitude 42° 25' N, and longitude 16° 6^ W., 
sails N. E. by E. for several days, and then finds by observation that she is 
in latitude 46° 20"" N. : required the distance she has sailed and her present 
longitude. 

Latitude left 42° 25' N. Mer. parts 28^5 

Latitude in by obs. 46 20 N. Mer. parts 3144 

Diff. of latitude ... 3 55 Mer. diff. latitude ... 329 

60 



In miles 235 

Over the course 5 points, and opposite half the difference of latitude 
11T5, in its column, will be found halt the distance 211 in its proper column; 
this, multiplied by 2, gives the whole distance 422. 

Over the same course, and opposite half the meridional difference of lati- 
tude 164.5, found in a latitude column, stands 246.1 in the corresponding dep. 
column ; which, multiplied by 2, gives the difference of longitude 492.2. 

To find the Longitude in. 

Longitude left 15° 6'W. 

Difference of longitude 492 iniles^ or... 8 12 E. 

Longitude in 6 54 W. 



USE OF MERCATOR'S CHART. 



To find the Latittide and Longitude of a Place on the Chart. 

With a pair of compasses take the least distance between the given place 
and the nearest parallel of latitude ; apply that distance, the same way, on 
one of the graduated meridians, one foot of the compasses being fixed at 
that point where the parallel cuts the graduated meridian, and the other 
will shew the latitude of the place. 

The least distance between the given place and one of the nearest nierir 
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dians being applied in the same manner to either of the graduated parallelss 
will point out the longitude of the place. 

To lay down upon the Chart any Place whose Latitude and 

Longitude are given. 

Lay the edge of a scale over the given latitude, and with a pair of com- 

!>asses take from one of the divided parallels the distance between the given 
onffitude and the nearest meridian line, this being applied alonff the edge 
of the scale, from that point where the scale intersects the mendian line, 
the same way that the longitude lies, will point out the place required. 

In this manner a ship^s track is usually pricked off at sea, her latitude 
and longitude bein^ laid down every day at noon ; and the ship^s places 
connect^ by pencil lines drawn between them. 

To find the Course or Bearing between two Places on the Chart. 

Lay the edge of a scale over the given places, and take the least distance 
between the centre of one of the compasses drawn on the chart, and the edge 
of the scale ; move this extent along so that one point of the compass may 
touch the edge of the scale, while the other is to be kept in a perpendicular 
position to it, with respect to the ed^e of the scale ; then that other point 
will generate ah imaginary line passmg through the centre of the compass 
on the chart, which will snew the course or bearing. 

To find the Distance between any two Places on the Chart. 

1. If the given places lay under the same meridian, find their latitudes 
on the chart, and the difference 9r sum of these, according as the places 
lay on the same or on different sides of the equator, will give the distance. 

2. If the given places lay in the same parallel of latitude, take half the 
distance between them, and placing one foot of the compasses in the sra 
duated meridian on their latitude, observe what latitudes the other foot 
points to both above and below ; the difference between these will be their 
distance. 

8. But if the given places differ both in latitude and longitude, take the 
distance between them, and apply it to either of the graduated meridians, 
so that one foot of the compasses may be as much above one place as the 
other is below the other place ; then the decrees or minutes contained 
between the points of the compasses, will be the distance required, which 
may be reduced to miles or leagues. 

But if the places lay nearly in a parallel, and their distance is considerable, 
it will conduce to accuracy if the middle latitude between the two places be 
found ; then half their distance being applied alternately above and below 
the middle latitude, will give the distance : 

Or, a degree may be taken near the middle parallel, and the number of 
these degrees and parts contained between the two places being measured 
along the edge of the scale, will give the distance. 

The distance may also be found in the following manner. Find the dif« 
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fercnce of latitude between the given places, and take it from the equator, 
or one of the graduated parallels ; then lay the edge of a scale over the 
given places, and move or slide one point of the compasses alone the edge 
of the scale (keeping both points parallel to the mendians) untu the other 
point just touches a parallel. Now, the distance between the place where 
the point of the compasses rested, and the point of intersection of the edge 
of the scale and parallel, being applied to the equator, or one of die gra- 
duated parallels, will give the distance in degrees and parts, which may be 
reduced to miles. 

The Course steered and Distance run from any given Place being 

knowny to find the Ship's Place on the Chart. 

Lay the edge of the scale over the given place in th. direction of the 
ship^s course ; then take the distance run from that part of one of the 
graduated meridians opposite the given place and the supposed place of the 
ship, which lay off from the given place along the edge of the scale, and it 
will shew the place of the ship. Or, placing the scale as before directed, 
take the given distance from one of the graduated parallels ; put one foot 
of the compasses in that point of a parallel that is cut by the edge of the 
scale, and the other foot will reach to a certain place alons the e&e of the 
scale : now this foot remaining in the same position, draw in the ower point 
of the compasses until it just touch the above parallel, without crossing it ; 
apply this extent to the graduated parallel, and it will give the difference 
of latitude : hence the latitude in will be known, through which a parallel 
being drawn, that point where it intersects the edge of the scale will be the 
ship'^s place. 
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A TIDE 18 thai regular motion of the waters of the ocean by which 
they rise and tall in certain intervals of time. The rising of the water is 
called the JlUnV^ or flood ; and its falling, the reflux^ or ebb. When the 
water has attained its greatest height it is said to be high water^ and when 
it is done falling it is called low water. — 

The Tidal Establishment of the Port is the time of the first High Water on 
the afternoon of the day of full and change of the moon. 

A constant is the difference in time between the tidal establishment of a 
standard port and that of some other port ; so that knowing the constant and 
also the tidal hour on any day at the standard port, the time of high water at 
the other port is found by adding or subtracting the constant. 

Tlie following are the principal Kules for finding the time of high water at 
any place. 

1, Bi/ the Moon^s Age» — This is a very old method, and, at best, only a 
rough estimate ; it may be in error from one to two hours. 
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Rule. — To the epact of the year add the epact of the month, and the day of 
the month ; the result if less than 29 days 13h. is the inoorCs age at noon of the 
day ; if the result exceeds 29d. 13h., subtract 29d. 13h. for the moon's age. In 
leap years subtract one day in January and February. 

Note. — Every almanac in the present day eives the moon's age, or at least the time of 
new moon, from which the moon's age can be reckoned, therefore the above process is 
unnecessary. 

Multiply the moon's age by 4 and divide the product by 5 ; the result is the 
time of the moon's meridian passage. 

For the Time of High-Water. — To the time of the moon's meridian passage 
add the tidal establishment of the port. 

If the sum exceeds 12h. 24m., or 24h. 48m., it gives, in the former case next 
morning's tide, in the latter case the afternoon tide of the next day : hence, 
by subtracting those quantities as required you get the p.m. time of High Water 
for the given day. 

jETo?.— Find the time of High Water at 
Devonport, August 2nd, 1880. 

Moon's Age, Naut. Aim. 26d. 

4 

6)104 

20h.4Sm. 
Establishment 6 43 



JS'a?.— Find the time of High Water at 
London Bridge, July 18th, 1880. 

Moon's Age, Naut. Aim. lid. 

4 

6)44 

8h. 48m.* 
Establishment 1 68 

In error 32 minutes. 

P.M. 10 66 



In error nearly 11 hours. 26 81 

24 48 



P.M. 1 48 



* The minutes are obtained by multi- 
plying the 4 remainder by 60 and dividing 
by 5. 

3. The work known as the " Admiralty Tide Tables " gives, in the first 97 
pages, daily tide tables (i.e. morning and afternoon times of high water) for 24 
of the chief ports of the United Kingdom, including Brest : these are recog- 
nised as Standard Ports. 

At pp. 104 to 108 are also found a collection of Tidal Constants for 281 
places on the eoasts of the United Kingdom and of Europe^; the constant for 
a given port being applied according to its sign ( + or — ) to the times belonging 
to the standard poi*t to which it is referred, will give (approximately) the time 
of high water at that port. 

A port other than the standard one being given, to find the a.m. and p.m. 
times of high water on a certain day, proceed as follows : — 

1. Turn to the "Tidal Constants" ; seek for the given port, take out the 
constant, and note its sign ( + or — ) as well as the standard port for reference. 

2. In the first part of the book, turn to the given month, seek out the 
standard port, and for the given day will be seen the morning and afternoon 
times of high water at that port. If a blank or dash occurs in either column, 
it indicates no high water^ and consequenily there is but one high water on 
that day. 

8. In every case take out the tidal hour at standard port of reference, and 
under it write the tidal constant. 
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4. When the constant is + , that is, additive to the tidal hours at standard port: 

(a) Bath tides being pipen for the day at the standard port — 

If Bum of momiDg tide and confitant is less than 12h. it is the AJf. tide 

required. Then, 
If sum of afternoon tide and constant is less than 12h., it is the p.m. tide 

required ; but if sum is more than 12h., there is no P.if. tide. 
OTi— If sum of morning tide and constant is more than 12h., reject 12h. and it is 

the P.M. tide required. Then, 
To afternoon tide of previous day add constant, and if sum is less \hBJi 

12h. there is no A.M. tide ; but if sum is more than 12h. reject 12h. and 

it is the A.M. tide required. 

(h) No morning tide being gvoen at the standard port- 
To afternoon tide of previous day add constant ; if sum is less than ISh. 

there is no A.if. tide ; but if sum is more than 12h., rqect 12h, and it is 

the A.M. tide required. Then, 
To afternoon tide of given day add constant, and the sum is the P jc. tide 

required. 

ifi) No nffternoon tide bein^ given at the standard port — 

If sum of morning tide and constant is less than 12h. it is the AJC. tide 
required, and there is no P.if . tide ; but if the sum is more than 12h., 
reject 12h., and it is the p.m. tide required ; in the latter case, to 
afternoon tide of previous day add constant, and if sum is less than 
12h. there is n^ a.m. tide ; but if sum is more than 12h. reject 12h. and 
it is the A.M. tide required. 

5. When the conetant is — , that is, to be subtracted from the tidal hours at 
standard port : 

(d) Both tides being gwen for the day at the standard port, and constant lees than 

both— 
From morning tide subtract constant, and remainder is the A.M.tide required. 
From afternoon tide subtract constant, and remainder is the p.m. tide required. 

(e) Both tides being givenf and constant greater than morning tide, but leu than 

afternoon tide- 
Disregard the morning tide at standard port as of no value ; for there can 

be no A.M. tide at the place for which the tide is sought. 
From afternoon tide subtract the constant, and remainder is the Pji. 

tide required. 

(f) Both tides being given^ and constant greater than both— «• 

Disregard the morning tide at standard port as of no value. 

To afternoon tide add 12h. and subtract the constant ; the remainder is the 

A.M. tide required. Then, 
If constant is less than morning tide of n^ar^ day there is no P.M. tide ; bnt 
If constant is greater than morning tide of next day, add 12h. to the latter, 

subtract the constant, and remainder is the P.M. tide required. 

(^) No morning tide being given at the standard port— 

If constant is less than afternoon tide, there is no A.M. tide. Then, 

From afternoon tide subtract constant, and remainder is the P.M. tide required. 

But, if constant is greater than afternoon tide add 12h. to the latter, subtract 

constant, and remainder is the a.m. tide required. Then, 
If constant is less than morning tide of next day, there is no pjf . tide ; but 
If constant is greater than morning tide of next day, add 12h. to the latter, 

subtract constant, and remainder is the P.M. tide required. 

(A) No afternoon tide being given at the standard port — 

From morning tide subtract constant, and the remainder is the AJi. tide 

required. Then, 
If constant is less than morning tide of n^arf day, there is no F.u, tide : but 
If constant is greater than morning tide of neast day, add 12h. to the latter, 

subtract constant, and remainder is the p.m, tide required. 
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3. By the Nautical Almanac, and the Difference {^Co^btaixt) of the Tidal 
Establishments, 

In the Nautical Almanac the Mean Time of High Water at London Bridge 
is given for every day in the year, on the assumption that the Time of High 
Water on fall and change days, or the Establishment of the Part, is Ih. 68m. 
The first high tide which happens after Mean Noon of any day is inserted in 
tlie 1st column, and the second in the 2nd column ; the day used being the 
astronomical one. 

Where a line ( — ) is inserted, it indicates that there is only one high tide on 
that astronomical day. Thus, on Jan. 9, 1880, there is only one high tide ; it 
occurs at llh. 44m., but the succeeding high tide does, not take place until 
20m. after mean noon of Jan. 10. 

The Table which follows the Tidal Table for London Bridge, gives the times of 
High Water on Jull and change days (reckoned from Apparent noon) at 
numerous places on and near the coast of Great Britain (Naut. Aim. p. 478-9). 

These are the Tidal Establishments for the given Ports ; and the difference 
between any one and the Establishment for London Bridge (which is Ih. 58m.) 
gives a constant, which is to be applied to the Tidal Hour at London Bridge for 
any given day. 

The constant for the Port is additive if its Tidal Establishment exceeds that 
of London Bridge, otherwise subtractive. 

-Efe.— Find the A.M. and P.M. tides at Port Glasgow, July 11th, 1880, 

h. m. h. m. 

London Bridge Estab. 1 58 London Bridge, July lOd. 16 9 

Port Glasgow „ 18 h. m. 

„ 11th. 4 9 A.1I. July lid. 4 27 P.M. 

Constant — 1 40 Conetant — 1 40 — 1 40 



Port Glasgow, July 11th. 2 29 A.M. , , , 2 47 PJi. 

^<p.— Find the A.M. and P.M. tides at Sunderland, Sept 25th, 1880. 

h. m. h. m. 

London Bridge Estab. 1 58 London Bridge, Sept. 24d. 17 SS 

Sunderland „ 8 22 h. m. 

25ih. 5 33 A.M. Sept. 25th. 6 53 P.lff. 

Constant + 1 24 Constant -f 1 24 + 1 24 

Sunderland, Sept. 25th... 6 67 A.M. . . • 7 17 P.1C. 

4. By the Moon's Meridian Passage and the Establishment of the Port : — Find 
the time of the moon's Mer. Pass, at place, from Naut. Aim. (Green. Mer. 
Pass.), and applying thereto the correction for Long. + if West, but — if 
East (Table XVI., Norie's Epitome); to this time apply the correction with 
its proper sign, from Table p. 65 (entering Table with D's Mer. Pass, at 
side, and D's Semidiam. at top) ; to the result add the Establishment of the 
Port, for the time of high water on the afternoon of the given day, unless such 
sum exceeds 12h. 24m., or 24h. 48m., in which case subtract one or other of 
these times, as necessary, from it, and the remainder will be the approximate 
time of high water on the afternoon of the given day. For the a.m. tide 
subtract 24m. from the p.m. tide. 
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ON FINDINO THE 

LATITUDE BY OBSERVATION. 



TH E latitude of a pl&ce is its distance from the equator, either north or 
eouth, and is measured by an arch of a meridian, contained between the 
zenith and the equinoctial: hence, if the distance of any heavenly bodv from 
the zenith when on the meridian, and its declination, or number of ae^reee 
and minutes it is to the northward or southward of the equinoctial, be given, 
the latitude may thence be found. 

To find the Latitude of a Place by the Meridian Altitude of tlie Sun, 

Bulb. To the observed altitude of the sun's lower limb add the sun'a 
semi diameter (16 minutes) ; but if the upper limb be observed subtract it ; 
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from this sum or remainder subtract the dip answering to the height of the 
eye,* (found in Table V.) when the altitude is taken by afore observation ; 
or add it in a back observation ; and the result will be the apparent altitude 
of the sun's centre. 

From the apparent altitude of the sun'*s centre subtract the refraction 
answering to that altitude, taken from Table IV., and the remainder will 
be the true altitude of the sun's centre, which subtracted from 90^, will 
give the sun's true meridian zenith distance ; to be called north or south, 
according as the observer is to the north or south of the sun, at the time 
of observation."!" 

Take the sun's declination from Table X., noting whether it be north or 
south. Then, if the zenith distance and declination be both north or both 
south, add them together ; but if one be north and the other south, subtract 
the less from the greater, and the sum or difference will be the latitude, of 
the same name with the greater. 

Note. As the sun's declination in Table X. is adapted to the meridian 
of Greenwich, when the longitude of the ship is considerable, the declina- 
tion should be corrected by a number of mmutes taken from Table XI., 
placed at the bottom for that purpose, with the nearest degree answering 
to the declination at the top, and the nearest degree of longitude in either 
of the side columns ; the correction being found is to be applied to the 
declination from Table X., as directed at the head of XI. 

EXAMPLE I. EXAMPLE II. 

June 19, 1878, the meridian altitude of the September 21, 1878, in longitude 60° E., 

sun*8 lower limD was 43° 18', the observer the meridian altitude of the sun*s lower limb 

being north of the sun, and his eye elevated was 56^ 26', the observer being south of 

18 feet above the surface of the sea: required the sun, and the height of his eye 26 feet : 

the latitude of the place of observation. required the latitude. 

Of o / 

Obs. alt. of sun*s lower limb 43 18 Obs. alt. sun*s lower limb 66 26 

Sun^s semidiameter -f 16 Semidiameter *^ ^^I _l. n 

Dip of horizon (V.) - 6 ( ■*" '* 

Obs. alt. sun^s centre 43 34 

Dip of the horizon (Table V.) ... ~ 4 App. alt sun^s centre 56 37 

Refraction (Table IV.) - 1 

App. alt. sun^s centre 43 30 ■ 

Refraction (Table IV.) — l' True alt. sun*s centre 56 36 

90 

True alt. sun^s centre 43 29 — ^— • 



Sun*s zenith distance 46 31 

Sun^s declination 23 27 N. 



90 Sun*s zenith distance 33 24 S. 

Sun*R declination 0° 40' I n aaic 

N. Corr.forlong. 60°E.... + 4| " «* «• 



Latitude 69 58 N. 



Latitude .32 40 S. 



* When the horizon under the sun is obstructed by land, the dip is to be taken from 
Table VIII. with the height of the eye, in feet, at the top, and estimated distance from 
the land in the left side column. 

t It is a custom among seamen to add 11 or 12 minutes to the observed altitude of the 
lower limb (being the difference between the semidiameter and the dip only), and therefore 
omit the correction for refraction altogether ; this neglect, will frequently produce an error oi 
•everal miles in the latitude, especially, when the meridian altitude is small* 



> « 
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EXAMPLE III. EXAMPLE IV. 

January 9, 1878, in longitude 1 16° W., the December 25, 1 b7B, in longitude W* W., 

meridian altitude of the 8un*8 upper limb was the meridian altitude of the 8un*s lower limb, 

69° 14' South, the observer being about 3 miles by a back observation, was 16° 28' South, 

from the land under the sun, and his eye the height of the eye being 20 feet : required 

elevated 22 feet : required the latitude. the latitude. 

o / of 

OYa, Bit. aun'^B upper limb 69 14 8. Obs alt. sun's /otirrr /tm^ ....:....... 16 28 8. 

Seuiidiameter — 16') qi Semidiameter -{-16') j^ ^n 

Dip (Table VIII.) - 6 f " ^* Dip (Table V.) 4. 4 f ■*" *" 

App. alt. sun's centre 68 53 A pp. alt. sun's centre 16 48 

Refraction (Table IV.) - Refraction (Table IV.) — 3 

True alt. sun's centre ..; 68 63 True alt sun's centre 16 45 

90 90 



Sun's zenith distance 21 7 N. Sun's zenith distance 73 15 N. 

So 

Cc 



Sun's declination 22°5'> „„ „« Sun's declination 23° 24' > „_ « . „ 

Corr.for long., 116° W. - 3 ( ^^ ^ °' Corr. for long., 35MV. - j ^^ ^* ^' 



Latitude 66 S. Latitude 49 61 N. 



When the altitude of the sun'*s lower limb is taken by a fore observation, 
the correction for the joint effect of semidiameter, dip, and refraction raay 
be obtained at once by Table IX., which is to be entered with the observed 
altitude in the left-side column, and the height of the eye at the top, cor- 
responding to which will be found the correction in minutes and tenths ; 
and as in this Table the sun^s semidiameter is assumed at 16 minutes, iU 
variation from that quantity, in each month of the year, iff given at the 
bottom of the Table, and is to be added to, or subtracted from, the cor- 
rection found in the Table according as the sign + or — is prefixed to it. 

The simplicity of this Table will appear sufficiently obvious in the fol- 
lowing Examples : 

EXAMPLE V. EXAMPLE VL 

August 21, 1879, in longitude 106^ W., the November 21, 1878^ in longitude 66° £., 

meridian altitude of the sun's lower limb was the meridian altitude of the sun's lower limb 

77° 61', the observer being south of the sun, was 47° 37' S., the height of the eye being 

and the height of his eye 30 feet: required 18 feet : required the latitude, 

the latitude. x 

O ' o / 

Obs. alt. sun's lower limb 77 61 Obs. alt. sun's lower limb 47 37 8* 

Corr.from Table IX . ... 10'. 4 Corr. from Table IX. ... 1 \\ 
Corr.forJMay — 0.2 Corr. for November -|- 0.2 

10. 2 or 4- 10 11 .2or+ U 

True alt. of sun's centre 78 1 True alt. of sun's centre 47 48 

90 90 



Sun's zenith distance 11 69S. Sun's zenith distance 42 12 N. 

Sun's declin., Table X.... 12' 10' \ 
Corr. for. long., 105*' W.. - 6 ( 



10 A le Sun's declin., Table X. ... lO** 68' J ,0,^0 
*2 ^^' Corr. for long., 65° E. ... - 2f »» "6 «». 



Latitude 5 N. liatitude 22 16 N, 



V "^' — 
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The sun's declination, as given in TaUe X., is calculated particularly 
for the years 1876, 1877, 1878, and 1879, but will serve for several sub- 
sequent years by applying the correction from Table XII., given at the 
bottom of pages 71 and 72 of Table X. ; it contains the minutes of change 
in the declination that takes place in periods of four years. The Table is 
to be entered with the period of years in either of the side columns, and 
the mouth and nearest day at the top ; the corresponding minutes of cor- 
rection then found, are to be added to, or subtracted from, the declination 
taken from Table X., answering to the number of years, reckoning in periods 
of four years, prior to that of the given year, as directed at the nead of the 
coltimn ; that is, the correction is to be added when the declination is 
increasing, or subtracted when decreasing. 

Example. Required the sun's declination at noon on February 20th, 
1895, at the meridian of Greenwich. 

The year 1895, being a period of 16 years after 1879, find the declination 
in Table X., for the given day in the year 1879, which is 10^ 66' S. ; oppo- 
site the period of 16 years, and under the 19th of the month, will be found 
the correction 2', wnich is to be subtracted from the above declination 
10° 56' S., and the remainder 10° 54' S. will be the required declination. 

To find the Latitude by the Meridian Altitude of a Star, 

Rule. From the observed altitude of the star subtract the dip and 
refraction from Tables IV. and V., and the remainder will be the star s true 
altitude, which subtracted from 90° will give the zenith distance, to be 
called north or south, according as the observer is north or south of 
the star at the time of observation. Take the star''s declination from 
Table XV., and reduce it to the time of observation. 

Then, if the zenith distance and declination be both north or both south, 
add them together ; but if one be north and the other south, subtract the 
less from the greater, and the sum or difference will be the latitude, of the 
same name with the greater. 

* The right ascensions and declinations of the stars contained in Table XV. being computed 
for the beginning of the year 1870, if their places are required for any time subsequent to that 
year, the annual variation both in right ascension and declination must be multiplied by the 
number of years elapsed since that time, and the product will be the variation fnom the 
beginning of the year 1870 to the given year. This variation must always be added to the right 
ascension for 1870; but the variation in declination is additive or subtractive according as 
the sign 4" or — is prefixed to the annual variation ; then the sum or remainder will be the 
right ascension and declination for the given yeai*. 

ExABiPLEB. Required the declination of the Stars Aldebaran and Fomalhaut for tlie 
vear 1880. 

Of// o § tt 

Aldebaran»s declination 1870 ... 16 U UN. Fomalhaut's declination 1870 ... 30 18 38 S. 
Ann. var.+7".62X 10=76^20= -f 1 16 An.var.- 18".97X 10= 189^70= - 3 lU 



AJdebanm's declination 1880 ... 16 16 ON. Fomalhaut^s declination 1880 ... 30 15 28 S. 
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EXAMPLE I. 

January 20, 1860, about 8 o'clock in the 

evening, the meridian altitude of the star 

Aldebaran was 52° 36', the observer being 

North of the star, and the height of his eye 

20 feet : required the latitude. 

o 

Obs. alt. of Aldebaran 52 36 

Dip of horizon (Table V.) — 4 

App. alt. of Aldebaran 52 32 

Refraction (Table IV.) — 1 



True alt. of Aldebaran. 



5^ 31 
90 



EXAMPLE XL 

July 16, 1880, about 3 o'clock in tli« 
morning, the meridian altitude of the star 
Fomalhaut was 73*^ .'(6' South, the height 
of the eye being 24 feet : required the lati- 
tude. 

o t 

Obs. alt. of Fomalhaut 73 36 f^ 

Dip of horizon (Table V.) - 6 

App. alt. of Fomalhaut 73 31 

Refraction (Table iy.> — 



True alt. of Fomalhaut 



73 31 ' 

90 



Star's zenith distance 37 29 N. Star's zenith distance 16 29 N. 

Star's declination for 1880 16 16 N. Star's declination for 1880 30 15 S. 



Tiatitude 53 45 N. Latitude 



13 46 S. 



To find the Latitude by an Altitude of the Polar Star. 

Rule. To the sun'*s right ascension, taken from Table XVIII, add 
the time since noon when the altitude was observed ; their sum (rejecting 
24 hours, if it exceeds that quantity,) will be the right ascension of the 
meridian, with which enter Table XVII, and add the corresponding cor- 
rection to, or subtract it from, the starts true altitude, as directed in the 
Table ; the sum or remaeinder will be the latitude.* 



EXAMPLE I. 

May 21, 1870, the altitude of the Polar 
Star was observed to be 50° 18', at 10 h. 20ni. 
past noon, the height of the eye being 20 feet : 
required the latitude. 

h. m. 

Sun*s right ascension. May 21 3 51 

Time of observation 10 20 



Right ascension of '/laridian 14 11 



EXAMPLE XL 

December 30, 1 870 , at 6h« 3()m. past nocm, 
the altitude of the Polar Scar was 27^36', the 
height of the eye being 30 feet: required th* 
latitude. 

h. m. 

Sun*s right ascension 18 37 

Time of observation 6 30 



25 7 
Subtract 24 



Right ascension of meridian 1 7 



Obs. alt. of Polar Star 50 18 

Dip of the horizon ^' I __ k 



Refraction 



1 






Star's true altitude 50 13 

Corn from Table XVII to be added 1 20 



Obs. alt. of Polar Star 27 36 

Dip of the horizon 5' 

Refraction 2 



1- 



Star's true altitude 27 29 

Corn from Table XVII to be sub... I 23 



Utitude 51 33N. Latitude 26 6n. 



* The above Rule will give the latitude nearly; but if greater accuracy be required, tha 
latitude so found should be corrected by adding a number of minutes taken from Table XVII*, 
with the R. A. of the meridian from one of the side columns, and the approximate latitude 
at the top. 
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Tojind the Time of a Star's Passage over the Meridian of any Place. 

Rule. From the star'^s right ascension, found in Table XV., subtract 
the sun's right ascension, taken from Table XVIII«,(increasing the starts 
right ascension by 24 hours, if it be less tTian the sun^s,)and the remainder 
will be the time of the star's passing the meridian in the afternoon ; but if 
it exceed 12 hours, subtract 12 hours from it, and the remainder will be 
the time after midnight. 

EXAMPLE I. EXAMPLE II. 

At what time will the star Aldebaran oome At what time will the star Fomalhaut oome 

to the meridian on January 20th, 1880 ? to the meridian on July 12th, 1880? 

h. ro. r h. m. 

Aldebaran*8 right ascension 4 29 Fomalhaut*s right ascension 23 51 

24 Sun's right ascensior (Table XVIII.) 7 2ft 

28 29 16 26 

Sun*8 right ascension (Table XVIIL) 20 8 13 

Time of star's passing the meridian I o oi ^i™^ ^^ star's passing the meridian ) q om 
in the afternoon f 2_ in the morning f 

The times of the principal stars passing the meridian may be foimd more 
expeditiously and correctly by Table XVI., where they are given for every 
fifth day of each month throughout the year, beginning pn the first day of 
each month : and since the stars perform a revolution, or return to the 
meridian, in 23 hours, 56 minutes, and 4 seconds, of mean solar time, that 
is, about 4 minutes earlier every day, when the time of their transit is 
required for any intermediate day, it may be found by multiplying the 
number of days since the preceding one given in the Table, by 4, and sub« 
tracting the product from the time of the transit on that day ; the remain- 
der wiU then be the time of the transit on the day required. Suppose, 
for example, we want to know at what time the star Aldebaran will 
pass the meridian on February 14th. Now, by the Table, it appears 
that the star will uass the meridian, on the 11th of^that month, at 6h. 46m. 
P. M. ; then to find the time of its transit on the 14th, multiply 3, the 
number of days since the ITth, by 4 ; the product, 12 minutes, subtracted 
from 6h. 46m., will give 6h. 34m., the time of the star'^s passage over the 
meridian P. M. on the 14th February. 

By the assistance of this Table the method of finding the latitude by 
the meridian altitude of a star will be greatly facilitated ; for when we 
know at what time nearly a star will pass the meridian, and its approximate 
altitude at that time, tnere can be no difficulty in making the requisite 
observation to determine the latitude : these opportunities occur frequently 
in the course of a clear night, and may be put in practice by any person 
otherwise unacquainted with the stars m the heavens. 

In the first place, the altitude of any star when passing the meridian, 
may be found by adding together the co-latitude of the place of observation 
ana the declination of the star, when they are of the same name, or taking 
their difference when of contrary names ; the altitude to be reckoned from 
the south point of the horizon, when the latitude is north, and the contrary 
when south ; but when the sum exceeds 90% it is to be taken from 180^« 

F 
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and reckoned from the opposite point of the horizon, that is, from the 
north in north latitude, and from tne south in south latitude. 

Thus having the time of the star'^s transit, or passage over the meridian, 
by the Table, and its meridian altitude nearly by calculation, set the index 
of the quadrant to that altitude, and a few minutes before the time of the 
starts transit, direct the sight towards the north or south points of the hori- 
zon, as shewn above, and the reflected image of the star will be perceived 
in the horizon-glass, upon or near the horizon, which being brought into con« 
tact with it, and kept so until it arrives at its greatest or merichan altitude, 
and then read off the quadrant, the latitude may be found by calculation. 

To find the Time of the Sun's Bising or Settings and the 

Length of the Day or Night. 

RaLE. Look for the latitude of the given place in one of the side columns 
of Table XIV., and for the declination of tne sun (taken from Table X.) 
at the top ; then, opposite the former, and under the latter, will be the 
time of the sun^s setting, when the latitude and declination are of the same 
name, or of its rising when they are of contrary names ; and this subtracted 
from 12 hours, will give the time of the sun'^s rising in the former case, or 
of its setting in the Tatter : double the time of his rising will be the length 
of the night, and double the time of his setting, the length of the day. 

Example I. Required the time of the Bun*8 Example II. Required the time of the 

rising and setting, \7ith the length of the day Bun*s rising and setting, with the length of 

and night, in latitude 49° N., on June 10th, the day and night, at Edinburgh, in latitude 

1879, 55° bT N., on November I7th, 1878. 

B} Table X. the sun's declin. is 23" 1' N. By Table X. the sun's declination is 1 9* 2'S. 

Oppoiite the latitude 49^, and under the Opposite the latitude 66°, and under the 

decliii. 23°, is found the time of the sun's declin. 19^ is found the time of the sun's 

setting 7h.57m. rising 8h.3m* 

12 12 



Time of sun's rising 4 3 Time of sun's setting 3 57 



Double the setting is length of the 
day 

Double the rising is length of the 
night 



., 54 Double the setting is length of the) - _ - 

day I 

Q g Double the rising is length of the ) j^ ^ 
oight f 



OP THE 

VARIATION OF THE COMPASS. 

THE Variation of the Compass is the deviation of the points of 
the Mariner's Compass from the corresponding points of the horizon, and 
is termed east or west Variation, according as the magnetic needle, or north 
point of the compass, is inclined to the eastward or westward of the true 
north point of the horizon. 

The variation of the compass is found by comparing together the sun's 
true and magnetic amplitudes. 



OF THE TARIATION OF THK COMPASS. 9A 

The TRUE AMPLITUDE of any celestial object is an arch of the horizon 
contained between the true east or west points thereof, and the centre of 
the object at the time of its rising or setting ; or, it is the degrees and 
minutes the object rises or sets to the northward or southward of the true 
east or west points of the horizon. 

The MAGNETIC AMPLITUDE is au arch contained between the east or 
west points of the compass, and the centre of the object at rising or setting : 
or it is the bearing of the object, by compass, when in the horizon. 

To find the SurCa true Amplitude. 

Rule. Look for the latitude of the given place in one of the left-hand 
columns of Table XIII. and for the sun^s declination (taken from Table X.) 
at the top of the same Table. Opposite the former, and under the latter, 
will stand the sun^s true amplitude, which is to be reckoned from the east 
in the morning, and from the west in the atlternoon, towards the north or 
south, according to the declination. 

Note. When the minutes of the latitude or declination are nearly 80, 
or half a degree, the mean of the amplitudes found for the two nearest 
degrees will give the true amplitude. 

EXAMPLE L 

Required the sun^s true amplitude at rising in latitude 50^ N., when the 
sun^s declination is 9° N. 

Opposite latitude 5(P, and under the declination 9^, stands 14^ 5', to be 
reckoned from the east, towards the north, because it is at rising, and the 
declination is north ; hence the sun'^s true amplitude at rising is £. 14P 6^ N. 
or E. by N. 4 N. 

EXAMPLE II. 

Required the sun'^s true amplitude at rising and setting in latitude 84^29^, 
when the declination is 18^ N. 

o t 

True amplitude by Table XII J.for lat. 34° and declination 18° ... 21 A3 
« «. « « 36 and declination 18 ... 32 10 
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Sun*8 true ampUtude required 22 I 

Hence the 8un*8 true amplitude at riling is £• 22° 1' N., or £• N. E. nearly; and at Mttiaff 
W. 22*» 1' N. or W. N. W. nearly. 

EXAMPLE III. 

On what points of the horizon will the sun rise and set on November IStht 
1878, at St Petersburgh, in latitude 59° 56' N.? 

* By Table X. the sun's declination is 18° 82' S. ^ ' 

True amplitude by Table Xlll.for lat. 60° and declination 18° ... 38 10 

«. 60 and declination 19 ... 40 38 



2)78 48 

Snn*s true amplitude reoiiired ..m.. 39 24 

Hence the sun will rise £. 39° 24' S., or S. E. ( £., and set W. SQ° ^4' ^.> ot ^«^ 

F2 
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To find the Variation of the Compass by the true and magnetie 

Amplitudes. 

Rule. Havii^ found the true amplitude by the preceding method, and 
the mimetic amplitude by a compass, if they be both north, or both south, 
their difference will be the variation ; but if one be north, and the other 
south, their sum will be the variation ; and to know whether it be easterly 
or westerly, suppose the observer looking towards that point of the compass 
representing the magnetic amplitude; then, if the true amplitude be to 
the right hand of the magnetic, the variation is east, but if to the left 
hand, it is west 

EXAMPLE I. 

July 3, 1878, inlatitude9olO'S.,the sun was observed to rise E. 12°80'N.: 
required the variation of the compass. 

o t 

By Table XIII. the Run*8 tnie amplitude is E. ... 23 18 N. 
By compass the sun's magnetic amplitude is E... 12 30 N. 

Variation of the compass is 10 48 West« because the 
true amplitude is to the left of the magnetic. — ^— 

EXAMPLE IL 

September 80, 1 878, in latitude 26° 32' N., the sun's centre was observed 
to set W. 9° 15' S. : required the variation of the compass. 

o 

By Table XI 1 1, the 8un*s true amplitude is W.... 3 21 S. 
By compass the sun*s magnetic amplitude is W.. 9 15 S. 

Variation of the compass is 5 54 East, because the 
tme amplitude is to tbf* right of the magnetic. _^— . 

EXAMPLE III. 

October 18, 1878, in latitude 9° 7' N., the sun's centre was observed to 
rise E. 1° 40'' N. : required the variation of the compass. 

o / 

By TableXIII.the sun's true amplitude is E. ... 9 37 S. 
By compass the sun's magnetic amplitude is £. . I 40 N. 

Variation of the compass is 11 17 East, because the 
tme amplitude is to the right of the magnetic. _— . 

EXAMPLE IV. 

B/^ing at sea in latitude 48°86^N., and longitude 86° W. on February ISth, 
1879, I observed the sun's centre setting W. 5° 45' N. : required the 
variation of the compass. 

By TableXIII.the sun's true amplitude is W... 18 46 S« 
By compass the sun's magnetic amplitude is W. 5 45 N. 

Variation of the compass is 24 31 West, becaoM tlM 
true amplitude is to the left of the magnetic. — 
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Deviation op the Compass. 

So long as ships were built entirely of wood, the effect of iron on the com- 
passes was not much heeded ; but there is no doubt that many a fine yessel has, 
in times gone by, been lost through ignorance on this point. The introduction 
of iron in the construction of ships drew special attention to the subject, because 
compass courses that navigators had been accustomed to set, often took them 
wide of the direction they intended it should do. 

I will explain what is meant by Dbviation. I dare say you are well aware 
that if iron is brought close to a magnet, the two come together, as if with a 
slight force, showing attraction ; you likewise probably know that the ends of the 
magnetic needle have different polarities, but so has a bar of soft iron when 
held vertically ; and iron, when in any position, if near a compass, will affect it 
to a greater or less extent. Ships called composite (partly wood and partly 
iron), and such as are built wholly of iron, are strongly magnetic, and the effect 
on the compass is that it produces an error called Deviation ; not that it is an 
error, strictly speaking, for the compass is only acting in obedience to a law of 
magnetism, but for the practical purposes of navigation it may be an error 
leading to serious consequences. Now, exactly as the magnetic needle, un- 
affected by local surroundings, points to the magnetic pole, forming an angle 
with the true meridian, so, in like manner, the same needle, when under the 
influence of an iron ship^s magnetism, forms an angle with the magnetic meridian; 
and this is called the Deviation of the Compass. 

I shall here speak only of the effect of Deviation on the compass, and the 
method of applying the error arising from it. 

Unlike Variation, which, for any given place, is of the same amount, and 
in the same direction on every point of &e compass, Deviation attains its 
greatest value on two nearly opposite points of the compass, and also, some- 
where between these two points are two other points on which there is little or no 
Deviation ; nearly half round the compass, from one point of no Deviation to the 
other, the Deviation is called Easterly, because the needle lies to the right o/*the 
magnetic meridian; between the same two points, on the other part of the 
compass, the Deviation is called Westerly, because the needle then lies to the left 
of the magnetic meridian, A glance at the following Deviation Card will 
illustrate this. N.E. by N. and S. by W. are the points of no Deviation ; 
between them, round by eastward, the Deviation is Westerly, and it attains its 
greatest amount at S.E. by E.; from the same two points, but round by west- 
ward, the Deviation is Easterly, and attains its greatest amount at W. by 8. 
Thus the Deviation differs, not only in amount but in name, for different 
directions of the ship's head. Also, bear in mind that every iron ship's compass 
has deviation peculiar to itself, the direction and amount of which for its various 
points must be ascertained by what is called swinging ship for the errors of the 
compass. 

But our present purpose is to know how to apply the Deviation^ and the 
rule is somewhat similar to that we use when correcting for VaricUion of the 
compass. 

I must, however, in the first place introduce to your notice a term we have 
not as yet required, viz., Correct Magnetic. You can understand that before 
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deviation of the compass was recognised, a compass course or bearing and a 
magnetic course or bearing were considered to mean the same thing ; but inas- 
much as a compass course affected with deviation is also a magnetic coarse, 
since it is indicated by a magnetic needle, it became necessary to distinguish 
between the two ; and hence Correct Magnetic Course or Bearing is used when 
we speak of direction as referred to the magnetic meridian, while Compass Course 
or Bearing is considered to be affected with both deviation and variation. 

We will take examples from the following Deviation Card, in which coL 1 
is supposed to represent the various directions of the ship's head by compass in 
its proper position, when, by observation, during swinging ship, the Deviations 
of col. 2 were ascertained ; col. 8 gives the courses of col. 1 reduced to Carreei 
Magnetic. 

Deviation Card of the Standard Compass — Ship " Navigatioh.'* 



Ship's Head 
(coarse) 

by Standard 
Compass. 


2 

Deviation. 


3 

Correct 

Magnetic Course 

made good. 


1 

Rhip'a Head 
(course) 

by Standard 
Ck>mpas& 


2 

Deviation. 


8 

OotrnxA 

Maffnetio Oomn 

made good. 


N. 

N. by B. 

N.N.E. 

N.E. by N. 

N.E. 

N.E. by E. 

E.N.E. 

E. by N. 

£. 

Kbya 

E.S.E. 

aE. by E. 

aE. 

aE. by a 

aaE. 

abyE. 


§ E. 

4JE. 

2 E. 

OJ W. 

3i W. 

7 W. 
11 W. 
14JW. 
18 W. 
20i W. 
22iW. 
23 W. 
22 W. 
19J W. 
16|W. 
lliW. 


N. 6 E. 
N. 15 J K. 
N. 24^ E. 
N. 33^ E. 
N. 41 i E. 
N. 49i E. 
N. 56i E. 
N. 64i E. 
N. 72 E. 
N. 80J E. 
a 89| E. 
a 79i E. 
a 67 E. 
a 63i E. 
a 38i E. 
a 22^ E. 


s. 

a by W. 

aaw. 

S.W. by a 

aw. 

aw. by w. 

w.aw. 

W. by a 

w. 

W. by N. 
W.N.W. 

N.W. by W. 

N.W. 

N.W. by N. 

N.N.W. 

N. by W. 


S w. 

OJ W. 

4^E. 

9^E. 
13JE. 
16iE. 

mE. 

18j^E. 
18 E. 
17 K 
mE. 
13} E. 
12 E. 
lO^E. 

9iE. 

7iB. 


a § E. 
a lOf w. 

a 27 w. 
a 43J w. 
a 58^ w. 

S. 724 W. 

a 85 w. 

N. 82* W. 
N. 72 W. 
N. 61} W. 
N. 62 W. 
N. 42* W. 
N. 33 W. 
N. 23i W. 
N. 13i W. 
N. 3}W. 



Rule — To correct a Compass Course steered, take the Deviation on that point 

—then — 

Dbviation Westerly, allow it to the left to get Correct Magnetic Course. 
Deviation Easterly, allow it to the right to get Correct Magnetic Course. 

Express the course in degrees, when applying the deviation. 

.Eu.— Compass course being S.E., i,e, S. 45° B., with Dev. 22° W., gives the Correct Mag- 
netic course S. 67° E. 

^a?.— Compass course being West, with Dev. 18° E.» gives Correct Magnetic N, 72° W. 

JSa?.— Compass course being E.N.E., with Dev. 11° W,. gives Correct Magnetic N, 56^** B. 

JSIa?.— Compass course being N. by W. ^ W., with Dev. 8i° B. (half sum of 7i and 9^), 
gives Correct Magnetic N. 8i° W. 

You will see the whole of the Correct Magnetic courses in col. 8. 

Compass Bearings (with deviation) require to be corrected, not for thedeviOf 
tion on the hearing , but for the Dev. on the direction of the ship's head (or 
course); thus: — Object's Bearing (by compass) 8.W., with ship's head N.W., 
the Dev. on N.W. (by card above) being 12° E., the Correct Mag. Bearing will 
be S. 57° W. 
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When correcting for Deyiation and Variation, and you take them eeparatclj, 
apply the Dev. first, and then the Var. 

Rule — To set a Correct Magnetic Course hy the Deviation Table :^^ 

Deviation Westerly, allow it to the right of the Compass Course ; 
Deviation Easterly , allow it to the l^ of the Compass Course ; 

but, in each case, taking care to allow a proper amount of Deviation, for it rarely 
happens that the deviation on the required course is the amount to apply; 
from the following examples you will see what I mean i-^ 

We wish to make good a Correct Magnetic Course E.N.E. ; by the card, tho 
deviation with the ship's head on E.N.E. is 11° W. ; now 11® to right of 
E.N.E. gives E. by N {nearly) ; but if you steer E. by N., which has 14^" W. 
deviation on it, you will evidently make N, 64^° E. or N.E. by E. \ E. correct 
magnetic ; so that to make E.N.E. correct Magnetic, you would have to steer a 
compass course a trifle easterly of E. | N, 

One of the most accurate methods of setting a Compass Course such that it 
shall give the Correct Magnetic Course required is to look down Col. 8, for the 
latter, and then take from Col. 1 the Compass Course that corresponds to it. 
Let us say that the required Cor. Mag. Course is East; now 8. 89}° E. (in 
Col. 3) is the nearest to it, therefore steer by Compass E.S.E. (from Col. 1), 
Or, the Cor. Mag. Course is W. by N. ; now W. by N. is N. 78f ' W., which, 
in Col. 3 lies between N. 82|° W. and N. 72° W. ; midway between these is 
N. 77i° W.; therefore from Col, 1, steer by Compass a little westward of 
W, i 8. 



ERROR OP COMPASS, 

AKD HOW TO ALLOW IT ON CoMPASS CoURSB STEERED TO GET TrUB CoURSB. 

If you now have a clear idea of Deviation and Variation, you will understand 
that their sum when both have the same name, but their difference when they 
have different names is the Error of the Compass; for example — 

Dev. 20° W. and Var. 21° W. (sum) gives Error of Compass 41° W. 
Dev. 12° E. and Var. 18° E. (sum) gives Error of Compass 30° B. 
Dev. 15° W. and Var. 9° E. (diflf.) gives Error of Compass 6° W. 
Dev. 8° W. and Var. 20° E. (diff.) gives Error of Compass 12° E. 
Dev. 23° B. and Var. 17° W. (difE.) gives Error of Compass 6° E. 
Dev. 9° B. and Var. 22° W. (difE.) gives Error of Compass 13° W. 

and note, that in taking the difiference, the remainder will be E. or W. according 
to the name of the greater quantity. 

Now, the Error of the Compass, obtained as here shown, can undoubtedly be 
applied to a Compass Course steered, or to a Compass Bearing taken, with 
greater facility and with less chance of making a mistake, than if Dev. and Var. 
be applied separately, one after the other ; and I must again remind you that 
the Dev. must be that on the compass course steered, while the Var. will be the 
same in amount and name on every course or bearing. The rule for its applica- 
tion is the usual one : — 

Apply Error of Compass to the { gf SfV^^T;^'- 
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GIVEN THE TRUE AMPLITUDE OP THE SUN AND ITS 
BEARING BY COMPASS TO FIND THE ERROR OF THE 
COMPASS AND DEVIATION. 

1. For the Error of the Compass. — Under the True write the observed 
Amplitude, reckoned from the same point as the truey E. or W. as the 
case may be. 

If both are N., or both S. take their difference ; if one is N. and the other 
S., take their sum ; the result in each case will be the Error of Compass. 
Then, looking from the centre of the compass in the direction of the 
observed Amplitude — 

Name Error E. if true, is to right of observed, Amplitude. 
Name Error W. if true, is to left of observed, Amplitude. 

2. For the Deviation of the Compass. — Under the Error of Compass 
write the Variation as given in question, then — 

Error and Var., both E. or both W., take their difference. 

Error and Var., one E. and the other W., take their sum. 
The resulting Deviation will be of the sam,e name as the Error of Compass ; 
unless the Error has been subtracted from the Variation, in which case the 
Deviation will be E, when Error is W,, but W, lohen Error is E. 

Also, with En-or 0, Deviation is of the same amount as the Variation, 
but of the opposite name ; with Variation 0, the Error is the Deviation. 



ON THE HEELING ERROR OF IRON SHIPS. 

Besides the Deviation that an iron ship has when on an even beam, it 
is subject to be altered in character and amount by the vessel's Iieeling to 
starboard or port ; and the maaimum heeling errors are found on northerly 
and soutlierly courses^ none on east and west courses (by compass). The 
amount of heeling error would, under ordinair circumstances, have to 
be found by heeling in the dock or river, or, when at sea, by observing 
the error for 10° of heel to starboard or port, when on or near North and 
South by compass. As for the character of this deviation (E. or W.) in 
the northern hemisphere^ in the majority of iron ships, the North end of t/ie 
compass needle is drawn to windward (or to the weather side), when the 
binnacles are above the upper deck, and the following results would arise 
from a disregard of this heeling error : — 

" If the ship be kept steady on one compass course, she will be found 
to windward of her supposed position when on northerly courses, and to 
leeward on southerly courses. If she be steered steadily for a fixed 
point on the horizon, she will appear to fall off as she heels on northerly 
courses, and to come up on southerly courses." Therefore, as a general 
mle, it should be borne in mind ^^that in steering by compass and 
wishing to make a straight course, we must keep away, by compass, on 
either tack, as the ship heels, when on northerly courses ; and keep 
closer to the wind, by compass on either tack, when on southerly 
courses." Captain F. J. Evans, R.N., F.R.S. 
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METHOD OF EEEPINO 



A JOURNAL AT SEA. 



A Sea Journal is a book wherein is registered an exact and regular 
Account of the various occurrences that happen on board a ship during her 
voyage ; but more particularly those concerning the ship^s way, in order 
that her situation may be known at any time required. 

For this purpose there is kept in the steerage, or some other convenient 
part of every ship, a large board, painted black, called the Loo Board, 
which is usually divided into six columns : the first, on the left hand, con- 
tains the 24 hours from the noon of one day to the noon of the following ; 
the second and third columns are for the knots and fathoms the ship runs 
in half a minute, or the miles and tenths in an hour*" ; the fourth column 
contains the courses steered by the compass ; in the fifth the winds are 
entered ; and in the sixth, the various remarks, such as the state of the 
weather, the sails set or taken in, the observations made for ascertaining the 
8hip^8 place, the variation of the compass, and whatever else may be thought 
necessary. All these particulars are entered every day at noon into a 
book, divided into columns exactly like the log-board, and called the Log 
Book. From this book the navigator makes the necessary deductions, 
relating to the ship'*s place, every day at noon ; which operation is called 
doinff a Day's Work. 

While the ship is in port, the remarks entered in the log-book are called 
HARBoaa Work ; and the account of the ship'*s way, &c. kept at sea, is 
termed Sea Work. 

In Harbour Work the day is estimated according to the civil reckoning, 
as on shore — that is, from midnight to midnight ; but at sea, the days' 
works being made up at noon, are dated the same as the civil day, so that 
the days' works marked Monday, began on Sunday at noon, and ended on 
Monday at noon ; hence the day by the ship's reckoning, which is called 
the nautical day, begins twelve hours before the civil day -{-: the first 
twelve hours, or those contained between noon and midnight, being marked 
P. M., signi^ing post meridiem, or afternoon, and the other twelve hours, 
A. M., signi^ing ante meridiem, or before noon^. 

* In the Royal Navy, and on board ships that undertake an East India or other long voyage. 
the log is hove every hour ; but in short trading vessels only once every two hours. This 
last circumstance makes no difference in the computation, excepting that the knots and 
fathoms run on every course by the log, must be doubled, to give the whole distance. 

f In compliance with an order from the Admiralty, the Navy Logs are dated at mid* 
night, in order to correspond with the civil mode of reckoning time. 

f As the astronomical day begins at noon of the civil day, which is the end of the nautical 
day, the declination of the sun, used in determining the latitude by a meridian altitude, is takett 
•ut from the Tables, or Nautical Almanac, for the noon of the civil day. 

G 
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When a ship is bound from one place to another that lies so far from her 
that she is obliged to leave the land, at the time of losing sight of it, the 
bearing of some place is to be observed,, whose latitude and longitude are 
known ; which, together with the estimated distance of the ship from the 
land, is to be set down on the log-board. This is called taking a departure 



TO CORRECT THE COURSES STEERED BY COMPASS. 

The variation of the compass, which is usually found by observation, as 
already explained, must be applied to all courses steered, and on all bear- 
ings taken by the compass, in the following manner. Suppose yourself 
placed at the centre of the compass, and looking directly forwara to the 
point you are to allow the variation from ; then, it the variation be easterly, 
allow It to the right hand of the course steered, or bearing taken by com- 
pass ; but if westerly, to the left hand ; by which you will obtain the true 
course. 

For example, suppose the course steered by compass is N. E. by N., and 
the variation is*! point westerly; now, 1 point to the left hand of N. E. by N. 
is N. N. E., which is the true course required. Again, suppose T set a 
Cape, and find it bear from me S. W. by compass, the variation being 
1^ point easterly: here 1^ point allowed to the right hand of S. W. will 
give S. W. by W. ^ W., the true bearing of the land. 

The courses must likewise be corrected for leeway, the nature of which 
may be thus explained. When a ship is close hauled, and the wind blow- 
ing fresh, that part of the wind which acts upon the hull and riggings 
together with a considerable part of the force exerted on the sails, tends to 
drive her immediately from the direction of the wind, or, as it is termed, 
to leeward. But since the bow of a ship exposes less surface to the water 
than the side, the resistance will be less in the first case than in the second : 
the velocity, therefore, in the direction of her head, will, in most cases, be 
greater than the velocity in the direction of her side, and the ship''s course 
will be between the two directions. Now the angle contained between the 
line of the ship^s apparent course, and the line she really describes through 
the water, is termed her Leeway. 

The quantity of leeway to be allowed will depend upon a variety of 
circumstances ; as the mould or trim of the ship ; the quantity of sail 
she carries ; her velocity through the water, &c. : hence no general rules 
can be laid down with accuracv that will determine the quantity of leeway 
at all times. The following have, however, been usually given by most 
writers on Navigation. 

1. When a ship is close hauled, has all her sails set, the water smooth, 
with a light breeze of wind, she is then supposed to make little or no 
leeway. 

S. When the top-gallant sails are handed, allow one point ; 

8. When under double-reefed topsails, one point and a half; 

4. When under close-reefed top-sails, two points ; 
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5. When the top-sails are handed, three points and a half; 

6. When the fore-course is handed, four points ; 

7. When under the main-sail only, five points ; 

8. When under the balanced mizen, or mixen stay-sail, six points ; 

9. When under bare poles, seven points. 

As these allowances depend entirely on the quantity of sail set, and the 
heave of the sea, without having any regard to the form of the ship, or 
nature of the carfiro she may have on board, it is evident they can only be 
considered as probable conjectures, and may indeed serve to work up the 
day'^s work of a journal that has been neglected. But since the computation 
of a ship^s way aepends much upon the accuracy of this allowance, it should 
always be the duty of the ofncer of the watch carefully to observe the 
lee-way, and either allow it upon the courses steered, berore they are put 
down on the log-board, or else set it down in a column reserved for tnat 
purpose. 

The leeway that a ship makes may be easily estimated thus : draw a 
small semicircle on the tafirail, with its diameter at right angles to the ship^s 
keel, and divide its circumference into points and quarters ; then observe tnc 
angle contained between the semidiameter which points right aft, and that 
which points in the direction of the wake, and it will be the leeway required. 
But the most accurate method of determining the leeway is to have a semi- 
circle drawn on the tafirail, as before described, with a low crutch or swivel 
in its centre. Then, after heaving the log, the line is to be slipped into the 
crutch just before it is drawn in, and the points and quarters contained 
between the direction of the log-line and the fore and an line of the semi- 
circle, will be the quantity of leeway. 

The leeway being determined, is to be allowed from the wind^ that 
is, to the riffht hand of the course steered, when the larboard tacks are 
aboard, and to the left hand when the starboard tacks are aboard*, 
supposing yourself looking from the centre of the compass towards that 
point the snipes head is directed to. For example : suppose a ship sails 
S. W. by S. by compass, with her starboard tacks aboard, and she makes 
one point leeway ; her course corrected for leeway will be S. S. W., being 
one point to the left of her course by compass. Again, if a ship close- 
hauled sails N. £. when the wind is N. N. W., and makes 1^ point lee-way, 
her true course will be N. £. by £. ^ E. ; because, having her larboard 
tacks aboard, 1^ point is to be counted to the right hand of the course by 
compass. 

The Examples in the following Table, where the courses steered, with 
the lee-way and variation to be allowed on each, are given from thence 

* When a ship is dose hauled, certain ropes, called tack$^ which are fastened to the lower 
oomen of the main and foresails, are hauled forward on the weather side, or that next the 
wind, in which case those tacks are said to be aboard. When a ship is dose hauled, that ii, 
when she sails as near the wind as she will lay, with the wind on the right hand, she hai 
her starbourd tacks aboard, and is said to sail on the starboard tack. But if the wind be on 
the left hand in the same manner, she has her larboard tacks aboard, and is said to sail oa 
ihe larboard tack. 
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to find the true courses, will gerve to exercise the learner in the fore- 
going Uules. 



OIVEN. 


TO FIND. 


Courses 
steered. 


Winds. 


Leeway. 


Variation. 


Courses corrected. 


E. N. E. 

W. by S. 

N. W. by N. 

South. 

N. W. 

s. s. w. 

E. by N. 
West. 


N. W. 
N. W by N. 
N. E. by N. 

w, s. w. 

S. E. 
N. by E. 

N. N. W. 


1 

n 

2 

u 

21 


2 W. 
HE. 
1 W. 

H w. 

Of E. 
1 E. 


N. E. 1 E. 

W. S. W. 

W. N. W. I W. 

S. by W. f W. 

N. W. by N. 

s. s. w. 

S. E. by E. f E. 

W.^N. 



In hard blowing weather, with a contrary wind and a high sea, it is. 
impossible to gain any advantage by sailing ; in such cases, therefore, the 
object is to avoid, as much as possible, being driven back. With this 
intention it is usual to lie-to under no more sail than is sufficient to prevent 
the violent rolling which the vessel would otherwise acquire, to the endan- 
gering the masts and rigging. When a ship is brought-to, the tiller is put 
gradually over to leeward, which brings her head round to the wind. The 
wind then having very little power on the sails, the ship loses her way through 
the water, which ceasing to act upon the rudder, her head falls off from 
the wind, the sail which she has set fills, and gives her fresh way through 
the water ; which acting on the rudder, brings her head again to the wind. 
Thus, the ship has a kind of vibratory motion, coming up to the wind, and 
falling off from it alternately. 

When a ship is lying-to, observe the points on which she comes up and 
falls off, and take the middle point for the apparent course ; on which allow 
the variation and lee-way, and you will have the true direction of the drift. 
For example . suppose a ship lying-to under a main-sail, with her starboard 
tacks aboard, comes up E. by S., and falls off N. E. by E., there being one 
point westerly variation, and she makes five points lee-way, what course 
does she make good ? The middle point between E. by S. and N. E. by E. 
is E. by N., from which, allowing five points to the left hand, because the 
Btarboard tacks are aboard, gives the course, corrected for lee-way, N. N. E. ; 
from which, allowing one point to the left hand, because the variation is 
westerly, will give the true course N. by E. 

In sailing along a coast, in a tide or current, particular care should be 
taken to observe its setting, which, with the variation allowed, is to be 
entered in the Traverse Table as a course, and its drift as a distance ; the 
same is to be observed for the heave or swell of the sea. 
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^ On leaving the land, the opposite point to its bearing from the ship, 
with the variation allowed, and tne estimated distance from it, are to be set 
down in the Traverse Table as a course and distance. 

The computation made from the several courses, corrected as above, and 
their corresponding distances, is called a Day^s Work ; and the ship^s 
place, as deduced therefrom, is called her latitude and longitude by Account^ 
or Dead Reckoning. 

If the course and distance made good by a ship, as estimated from the 
compass and the log, could be accurately ascertained, nothing more would 
be necessary in determining a ship^s place at any time during her voyage; 
for the course and distance being Icnown, the difference of latitude and lon- 
gitude, and hence the latitude and longitude she is in, may be readily found 
by any of the methods shewn in the various Sailings; but on account of the 
many accidents that attend a ship's way, such as swelling of die sea ; differ- 
ent rates of sailing between the times of heaving the log ; wont of care at 
the helm ; unknown currents ; sudden squalls ; improper allowances for 
variation and leeway ; the inaccuracy of the glass and log-line, &c. ; the 
latitude of the ship, as deduced from the reckoning, will frequently differ 
considerably from the latitude by observation, and hence the difierence of 
longitude and longitude in by account, will be likewise erroneous. Now if, 
after all proper allowances are carefully made, the latitude by account and 
observed latitude should disagree, it is then recommended by some authors 
to correct for supposed errors in the courses and distances. Thus, if the 
course be near the meridian, the error is supposed to arise from tlie distance, 
because the error in the course must be sensible, to make any considerable 
error in the difference of latitude ; if the course be nearly east or west, then 
the error is supposed to result from the course, as an error in the distance 
must be very great to make a considerable one in the latitude ; but if the 
course be near 4 points, then the error in the latitude is attributed partly 
to the course and partly to the distance. The Rules founded upon these 
suppositions, it must be confessed, are, in general, little better than guess- 
worK : however, as they may be sometimes useful, we think it proper to 
introduce them here, with examples worked by inspection* 



RULES FOR CORRECTING THE DEAD RECKONING. 

CASE I. 

When the Error is supposed to arise from the Distance, 

Rule. With the course found by the difference of latitude and departure 
by account, and the meridional difference of latitude between the observa- 
cibns, find the difference of longitude. 
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EXAMPLE. 

Yesterday at noon we were in latitude 39^ 18^ N., and by obsenradon 
this day at noon we are in latitude 87^ 48^ N., having made by our 
reckoning 107 miles of southing, and 64 of westing : required the true 
diiference of longitude. 

The difference of latitude 107 and departure 64 give the course S} 
points ; then with the same course and the meridional difference of latitude 
between the two observations 115, the difference of longitude is found to 
be 69 miles. 

CASE II. 
When the Error is supposed to arise from the Course. 

Rule. With the difference of latitude and departure by account find a 
distance ; with this distance and the difference of latitude by observation 
find a course; then with this course and the meridional difference of lati- 
tude between the two observations find the true difference of longitude. 

Or, with the distance by account and difference of latitude by observa- 
tion find a corresponding aeparture ; with which and the co-middle lati- 
tude between the observations find the true difference of longitude. 

EXAMPLE. 

Yesterday at noon we were in latitude 88° 52^ N. ; to-day at noon we 
are in latitude 40° 18' N., and by account we have made 68 miles of northing, 
and 212 of westing : required the true difference of longitude. 

With the difference of latitude 68 and the departure 212, the distance 
is found to be 223 ; the distance 228, and the difference of latitude by 
observation 86, give the true course 67^ ; this course and the meridional 
difference of latitude by observation 111, give the true difference of longi- 
tude 261 miles. 

Or, the distance by account 228, and the difference of latitude by obser- 
Tation 86, give the true departure 205 ; the co-middle latitude between the 
observations 50° 25', and the departure 205, give the correct difference 
of longitude 266 miles. 

CASE III. 

When the Error is supposed to arise both from the Course and Distance. 

Rule. With the difference of latitude and departure by account find a 
distance ; with that distance and the difference of latitude by observation 
find a corresponding departure ; which add to the departure by account, 
and take half their sum for the true departure. With the true departure 
and the difference of latitude by observation find the true course ; with 
which and the meridional difference of latitude by observation find the true 
difference of longitude 
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EXAMPLE. 

Yesterday at noon we were in latitude by observation 5^ 40^ N., and are 
tliis day at noon in latitude 54P %%* N., having made by account 84 miles 
of northinff, and 1 6 of westing : required the true diiFerence of longitude. 

The difference of latitude 84 and departure 76 give the distance 118 ; 
with this distance and the difference of latitude by observation lOS, the 
corresponding departure is 47.8, which added to 76, the departure by 
account, is equal to 12S.8, half of which is 61.9, the true departure; then 
with the true departure 61.9 and the diiFerence of latitude by observation 
lOS, the true course is found to be 3P: this course and the meridional 
diiFerence of latitude between the two observations 171, give the true dif- 
ference of longitude 103 miles. 

To correct for several Days. 

Enter in a Traverse Table the diiFerence of latitude and departure made 
good each day since last observation, including those for the day you cor- 
rect on ; whence you will have the whole difFereilce of latitude and departure 
since last observation, with which iind the course since last observation, 
and correct accordingly by one of the preceding cases. 

Notwithstanding the above corrections be applied with the greatest care 
CO the ship'^s reckoning, it is frequently found, on making the land after a 
long voyage, that the longitude by dead reckoning diflers several degrees 
from the truth : a good navigator will therefore lose no opportunity of 
ascertaining the longitude by observation ; and when this is done, the 
account of longitude is to be carried forward from the last observation in 
the same manner as that of the latitude. A separate account is usually 
kept of the longitude by dead reckoning, and of that by observations. 

GENERAL RULES FOR WORKING A DAY'S WORK. 

1. Enter in a Traverse Table the several courses steered, corrected for 
irariation and leeway ; and opposite each course place the whole distance 
run as it appears by the log on summing up the knots and fathoms while 
the ship is on that course. Find the diiFerence of latitude and departure 
answering to each course and distance, and set them down in their respective 
columns; then the difference between the sums of the northings and 
southings will be the diiFerence of latitude made good, of the same name 
with the greater; and the diiFerence between the sums of the eastings and 
westings will be the departure made good, of the same name with the 
greater quantity. 

% Seek in the Traverse Table until the above diiFerence of latitude and 
departure are found together in their respective columns : opposite to these 
will be the distance made good ; and at the top or bottom of the page, 
according as the departure is less or greater than the diiFerence of latitude, 
will be found the course. 
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8. If the latitude from which the ship's departure is taken, or yesterday '*s 
latitude, be of the same name with the difference of latitude, add them 
together ; if not, take their difference ; the sum or remainder will be the 
present latitude, at noon, by account, of the same name with the greater. 

4. Find the complement of the middle latitude between yesterday's and 
to-day's latitude, which take as a course in the Traverse Table, and seek 
for the departure in its column ; then will the distance corresponding to 
these be the difference of longitude, of the same name as the departure. 

Or, seek for the course made good, and for the meridional difference of 
latitude in a lat column ; then will the corresponding departure give the 
difference of longitude as before. 

5. If the longitude of yesterday be of the same name with the difference 
of longitude, add them together ; if not, take their difference ; the sum or 
remainder will be the longitude in, of the same name with the greater. 

6 To find the bearing and distance of the intended port, or any other 
place, from the ship, find the complement of the middle latitude between 
the ship and the proposed place ; which seek in the Traverse Table as a 
course : in that page where it is found, look for the difference of longitude 
in a distance column, opposite to which will be the departure in its proper 
column ; with this departure and the difference of latitude, find the true 
course or bearing, and the distance as before. 

Or, look for the meridional difference of latitude and difference of lon- 
gitude, till they are found opposite each other in the lat. and dep. columns, 
and they will give the true course ; this course and the proper difference of 
latitude in the lat column, will give the distance in its proper column. 

If the magnetic course or bearing be required, the variation must be 
allowed on the true bearing ; to the right-hand, if the variation be westerly, 
or to the left-hand, if easterly. 

There are various methods of keeping a Sea Journal, with regard to 
what deserves to be recorded, according to the sentiments of different per- 
sons. Some approve of a journal including the log-book, each day'^s work 
at some length, and such occurrences as seem of most importance ; whik^ 
others prefer a short abstract of this long journal, containing little more 
than the course and distance run, the latitude and longitude in, and some- 
times the bearing and distance to the intended port, for each day. There 
are likewise forms peculiar to the particular service to which a ship belongs, 
as in the Royal Navy and East India Merchant Service. 

We shall now proceed to exemplify the above Rules, in a Journal from 
London to Madeira, kept in the form generally used in merchant ships, 
and containing most of the occurrences that happen to a ship in a common 
voyage. 

Note. In the following Journal, the log is supposed to be hove every 
Aour, and the knot divided into eight fathoms of six feet each. 
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JOURNAL 



or A 



VOYAGE FROM ENGLAND TO MADEIRA, 



iir THE smtp 



BRITANNIA. 

J. W. N., COMMANDER, 



Kbpt bt C. W., Mats. 



I87a 



r 



Dste. 



Windi. 



June 7* 



Wednesday, 
JnneS. 



&S.W. 
8.W. 



Remarks on Board the Ship Brit am via, 1870, 



Moderate and dear. At 0h. A. M. the Pilot came on 
board. At 8h. A. M. cast loose from the sheer hulk at Deptford, 
and made sail down the river. At 2h. P.M. anchored in Long 
Reach, and moored ship, with a cable each way. 



W.byS. 



Fresh gales with diowers. P. M. recdved on board the 
carpenter's and boatswain's stores. 



I 



Thundiy. 
June 9. 



Friday, 
June 10. 



Saturday, 
Joiie II. 



Sunday, 
June 12. 



S.S.W. 

to 
N. N. W. 



Light airs and fine weather. At 6h. A. 31. unmoored, and 
hove short on the best bower. At noon weighed with a light 
breeze from the westward. At Sh. P. M. tame to with the 
best bower off Gravesend. 



W.N.W. 



N.by £. 



N. 



Moderate weather and fair. At daylight weighed, and 
made sail. At Ih. P. M. anchored with the best bower at the 
Nore, in 9 fathoms. At 5h. P.M. weighed, and sailed through 
the Queen's ChanneL At half-past 8 P. M. came to with the 
best bower at the back of Maigate Sand. 



Moderate wind and cloudy, with showers. At Sh. A. M. 
weighed, and made saiL At 8h. A. M. ran through the Gull 
Stream, and came to an anchor in the Downs, in 7 fathoms, 
about 1 mile off shore. Deal Castle bearing W. N. W., the 
South Foreland S.W., and the North Foreland N.N.£. 
P. M. the Pilot left the ship. 



N.N.B. 



1 



A pleasant breeze, with fair weather throughout. A. M. 
employed filling up the water, stowing the booms and boats, 
and getting all clear for sea. At lOh. A. M. weighed, and 
made saiL At noon the South Foreland lights bore N. N. W., 
distant about 4 miles. 

This log contains 12 hours, and ends at noon, to commence 
the sea-log. 
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Liurd from the ship waa N. E by N., the bearing of the ibip froin the Liurd ws) S. W. by S. ) 
but ai tbia li the bearing by oompaia, the TBrlailon 9} point* W. la to be allowed to the left 
band, vhicb will give the true braring S. ) W- ; tbii ia to be entered in the Traverae Tai>Ie 
an a Gourae, and 8 lesguei, or 9 milea, the aiippoted diatance of the Lizard from (he abip, aa 
a diatanca run. The courtea, corrected for variation, and the diatanca run by the log, after 
Oh. P. M., are also to be «et down In the Travene Table, aa followi i — 

The diK <d lat. 64'.? S. and departure 
49'. 1 W. give the oourie made good from the 
Liiard S. i7' W., and the dlitance 81 milea. 



DIat N. 6. I E. 



8.tW. 
CS-W-IW. 
;.8.W.iW. 



Diff. latl 64. ; Pep. 49. 1 



Latitude In by account ... 48 53 N. 

Sum of Utitndea 98 51 

Middle latitude 49 3S 

Comp, of mid. la^tade ... 40 3S 

The oomp. of mid, lat. 40* 85' ai a oourae, and the departure iB*. I In a departure column, 

^ve the diff. of longitude in a distance column 70 milee. or 1° 16' W. 

Longitude of the Liiard S II W. 

Longitude In by account 6 37 W. 



Ship BRITANNIA from England towardE Madbiha. I 


H. 


K. 


F. 


Cmirgei. 


Wiadi. 


Lee. 


Remntk., Tburadaj 


June 16. mu. 


* 


8.W. 


N.bjW. 




A modsTkU brwK, with tail weather for the 
men part. 






1 


W.byS. 


N.W.bfN 


« 






3 
3 

i 


6 


N.W.byW. 


S.W.byW 


1 


InlstreefofthetopiBafc 
TBolted ihip. 






4 

4 


8. byE. 




1 


Out reefs of the lopaails. 
Tacked. 




s 




West 


8.S.W. 


i 


TBoked. 


12 £ 








VariBtion 91 pouits West. 


Couns. 


DJBt. 


'Sl^', 


Latitude N. 


lon^.l Ace. Obs. 


Bearing and 
Distance at noon. 


■ Am. 


Obs. 


S-iTW 


64' 


s. w 


18= «' 






^; rsv 


.S. 13i' W , 3i9m. 



Courses. 


Dist 


N. 


8. 


E. 


W. 


W.N.W.IW 


U 
Ifl 




33.6 
U 1 




S.l 
13.3 


»l 








19.8 


W.8.V 


IH 




U 1 


\t H 




15 




5.7 




!3.9 


M.R 


Ifl.R 


55.1 








7.1 




IS.B 




Diff. bit. 


47.4 


d™. 


42.3 



uid leeway, with their corresponding distances, wiU ht 



With the diff. oflBtitude47'- 4S.and tbedep. 
48'. 8 W., the course is found to be S. 42" W., 
aod tke distance 64 miles. 



Latitude in by account 4S AN 

Sum of iMitudea S6 59 

Middle Utitude 48 99 

Comp. of mid. latitude 41 31 



With the oDmp. of nud. latitude 41° 81', and departure 49'. 3, the diff. of longitude is found 

t«beS4mnn,or 1" 4'W. 

Yeiterdaf'a longltiide B 97 W. 



T# find the Staring and Ditlance qf Cape Fadtlerre. 

Lat.<tfsbip 48° tfN. Mer. Parta... 3801 Longitude of ahip ... 7° 31' W. 

Lat. of C. Finiiterre 49 56 N Mer. Parts... S858 Long, of C. Finiiterre 9 17 W. 

Diff.ofUtitude 5 10=810' Mer.diff.lat. 443 Diff. of longitude 1 46=108* 

The mer. diff. lat. 443', and diff. of long. 106', give the course S. 13i° W. t which counai and 
tbaprop^ diff. of latitude 3W, giro the diitonce 819 miles. 



Ship BRITANNIA from England t. 


wards Mi 

k». Pridar, 


DBIRA. 


h.;k. 


F. 


Courses. 


Winds. 




Keuu, 


June 17. 1870. 


.1. 




W«t. 


S.S. w. 


+ 


The first part ft frrah breeae and doudj'; the 












middle and latter lesi wind, with a heavy 




A 








■veil from the 8. W., fee fbiuh I allow 13 




4 








milei. 




4 












•i 












4 










and drawing and knotting ynnn. 




4 


























10 


4 
























Saw > stranger, under all sail, alandmg V> 


la 


3 
3 


6 
4 








the N. Eaatward. 




.H 














» 














:h 














V 




W. 8. W. 


Soulh. 


I 






V 












7 


n 


U 










3 








Pumped itiip at 14 inches water. 






«l 










^ 










11 


ft 








la 


» 






Variation 2 poinlB West. 


Cotme. piat. 


Diff. 

Ut. 


Dep. 


Latitude N. 


Diff. 

TiiU' 
W. 




Bearing and 

Distance nl noon. 

CiipD Fiuisterre. 

-South. 2H7m. 


Ace. 1 Ob:., 


Arc. 


Olis. 


8.74''W. 75' 




n 


4;''45' 47°^;!' 


HMO' 





ThJi day the swell setting from the S. W. is luppoied tt 
N. K, whicJi, corrooted-for varialion, is N. N. B.; these ar 
oonne and distance in the Traverse Table. 



W.8.W.iW. 

W.S.W.iW. 

8. W. by W. 

N.N.E. 



With the diff. of laU 20'. 6, and the departure 
JV. 6, the course is S. 74° W^ and the diitanca 

75 miles. 



I 31-7 4.6 77.1 
11.1 4.6 

b. 20.6 Pep.' 72. 6 



Latitude in by ace 

Sum of latitudes 

Middle latitude 

Comp. of mid. latitude .. 



The coftip. of mid, latitude 42° it, and the departure 72'. S, give the differenoe of lotul- 

tudelOSniilei, or 1° Iff W. 

Yesterday's longitude 7 31 W. 

Longitude in g ig W, 

To find On Bearing and Distance of Cape FmitlerTe. 

Latitude of ship ... 47°43'N. Mer. Parts... 3266 Longitude of ship 9° ig'W 

LftLof CFiniiterre 42 66 N Mer.ParU... 2868 Long, of C. Finislerre 9 17 W. 

ZHff. platitude 4 47=287 Mer. diff. let. 408 Diff. of longitude S 

Hion (ha \nm course is due South nearly, and the distance 28? milek 



Ship BRITANNIA from Eno 


LJND towards AIaukira. | 


U. 


E. 


!■. 


Courua. 


Windfi. 


^^- Hemttrha, Saturday, June IB, 1870. 


1 
S 
3 

4 




3 

2 


We«. 


S.8.W. 


' 


Moitly frwh breexa tlimif^li out, with cloudy 

weatlior, und ruin at times. 
In lit reef of the topiatlB. 


6 

1 
s 

9 

10 

u 

12 

2 
3 

« 




4 


8.S.E. 


S.W. 


\ 


Tacked ihip. 




2 

>! 
2 

4 
6 


S. by E. 
S. byW. 


S.W.byW. 

W.byS. 




At 12h. the foot rope of ihe misen (op.aa 
gave way ; unbent it, »nd bent another. 


ID 




S 








Lat. obs. by double alta. 46° 3' N. 


12 


el 








Variation 3 points West. 


Course, [oiit. 


Diff. 

Ut. 


Dep. 


Latitude N. 


Dlff. 
IcmR. 


Longitude W. | Bearing and | 


Ac.- 




Act. 


Oba. 1 Distance at noon. 


S. 7" E. fly 


H2' 

S. 




16-11' 


4e°3' 


E. 


9°1' 


Cape Finialerre, 
1 S. } W,, 1U7 m. 



Courae.. 


Diat.' N. 1 8. 


E. 


W. 


W. byS. 
S.E.JE. 

'SI 


25 '4.9 
15 ] !10.1 

26 1 21.6 
66 i S4.9 


U. 1 
14.4 
10.9 


24.0 


Diff. 1st. 91.6 

1 
Dep 


36.4 
24.5 

11. g 


24.6 



The latitude by account differing considerably from die latitude by 0) 
the coorae is near the meridian, I conclude that the error in the reckoning- arim from the 
distance, and therefore find the difference of longitude by Case I., page 41. 

Yeat. lat by obs 47°43' N....Mer.Pta. 3266 The coume 7°. and the nier. diff, lat. by 

Lat to-day by obs... 46 3 N..,.Mer. Pts. 3120 obi. 146',giTethediff.oflong. 0° IffE. 

liongitude yetterday B 19 W. 

Her. diff. lat by obaerrstion 146 

Longitude in by acc. 9 1 W. 



To find the Searing and DUtance of Cape Fi 

. 46° 3'N. Mer.Parti... 3120 Lon^tnde of ihip 

Long. '" "■ ■ - 



■C.Fini«»rre 9 17 ^V 



Diff. of latitude 3 7 = 187 Mer.diff.lat 262 Diff. of longitude 16 

Hence the true oonna ii akont 8. \ W., or the magnetic coune S. S. W. 1 W^ and tU 



Ship BRITANNIA from Ei 



towards Madbib 



Rtmarki, Stindny, June 19, 1870. 



FrGib breeici thraughout. wiLh fair weather 

and SDMMth water. 
People employed undet the Boatawain 

Carpeater nuking a top-mast glndilin^ 

Sail-maktr making • quarterdeck awning. 



Lat. obi. bj mer. ait. U° Iff N. 

Variation 8 point* Wwit. 



Couiw. Diit. 



Djff. I Longitud e W. 



B.iS'W. 124' 



The diff. of IM. ST- 1, uid the dep. 73'. 0, 
give the uniTM 8. 37° W., and diat. 132 milet. 

Vealerday's lat. bv <*• «° ffN. 

Diff. of lat. 91 milei, or 1 3? S. 

Latitude in by »cc 44 26 N. 



Diff.Ut.br aba. 104'= 1 44 Mer.diff.lat 148 

The latitude by obauratian not agreeing with the latitude by account, I oonect the dead 
reckoning by Caae III., page 42 ; became, the comae being nearly 4 pointi, it ia preaumed 
that tb» courte and diatance are both erroneoni. 

rhe diitance by acconnt IBS', and the diff. of lat. by obserration 104', give in a departure 
ecdnmn tSf. 8 1 which added to the departure by account 73", half their aum 67*. 9 la tb« 



CoDnM. 


-1 


N. 


S. 


E. W. 


W.8.V. 


33 
30 
104 


^ 


32.4 
24.9 
3S.S 


6.4 
16.7 

S6.1 




Diff. lat. 


97-1 


23.1 H.1 
83.1 

Dep. 73.0 



The departure 67'. 9, and diff. of latitude by oba. 104', give the true ooune S. 33° W., and 
diatance 124 milee. The coorae 33°, and the mer. diff. of latitude between the obiervatiuni 

Its', give the true diff. of tongitade 96 miles, or 1° 3ff W. 

Longitude yeatvday 9 1 W. 

Longitude in by account 10 37 W. 

Tafind Iha Bearing and DUtana </ Caft Fmliltm. 

ladtudAofahip ... 44" 19'N Mer.Parti... 2972 Longitude of ihtp ... 10° 37' W. 

Lat.ofC.FiDiBt«rre 42 BS N Mer.Farta... 2858 Long. o{ C. Finiaterra 9 1? W. 

Diff.tflathada 1 SS=83' Mer.diff.lat. 114 Diff. of longitude 1 20 = Slr 

Hmmw the tra* beaitig of Ci^ Fiolnene i* S. E. by S., or B. by E. b^ o 



JOVSMAL. 





Ship BRITANNIA from England towards Madejba. 




B. 


K. 


F. 


COUTKS. Wi«dl. 




E 


emariti, Honda?, 

n? breezes, with rai 


June 20, 1870. 




1 


e 


« 


W. by 3. S. by W. 




Stro 






3 




2 








squalls, thuader, and ligbtaiiur. 




4 


























Tacked. 




ii 






S. £. by S. 


aW/byS. 


1 






7 












Insecotidreefofthewpwul.. 




« 












Down top-gallEmt yarda. 










8.S.E. 


8.W. 








lit 












Hard squalls. Handed the maiii..«ail aud 




11 




6 








mi ion tcpp-sail 




1^ 












Close reafed, and handed the fore and mun 




1 






ra^^ 




{> 


topsails, and brouglit the ship to under a 




•X 










fore sail, miien, and main slay-saiL 




n 






up W. by 8. 










i 










ft 






& 


:i 




W. by N. 


8.W.br8. 


ii 






H 


3 










double reefed, and the main-sail. Up top- 
gnllaut yards. 
Fair weather. Out all reefs of the top-mils. 




n 




fl 






n 




4 




» 


























12 












Variation 2 points West. 




Course. 




Diff. 
Iri. 


Def 


Latitude N. 


Diff. 
louR. 


Longitude W. 


Bearing and 
Distance al noon. 




E- 


1' 


Ace 


Obs. 


Ace 


Obs. 




S. W. 




S. 


W 


43° 50' 


1 40- 

! w. 


11=17' 




tape Finisterre, 
S.E. byB. IE. 103ni. 





It appears by the log; of this day, that the ihip baa been lying-to from midnighl to 4 in the 
nuimiDg I therefore the middle points between those the ship comes up to and falls off to, 
corrected for variatJon and leeway, as directed in page 40, together vriUi the drift, which is 
here assumed at 1 knot per hour, are inserted in om Traverse Table, as the fourth and fifdi 
course and distance. 

The diff. of lat. 2ff. 7, and dep. iff. 2, give 
the course S. 45^° W., and distance 41 miles. 
Yesterday's lat... 44°19'N...Mer.PBrts. 2972 
Diff.lat 29 S. 



Courses. 


Dist 


N. 


8. 1 E. 


w. 

24.1 


S.W.byW. 


29 




I(i.l! 














8.E.byE. 


15 




U.» 


la. 5 




E. N. E. 


Si 










N.W. 


•i 


1.4 






1.4 


W.IN. 


10 


l.tl 






10.0 


W. iS. 


5>i 










fl.2 


31.927.2 


Mi. 4 






3.S| 


37.3 




Diff.lat. 


2B.7I Dep. 


*2fl.2 



Mer. diff, lat. 40 
Co. mid. latitude. 45 5G 

Thecomp. afmid.lat.45°5G', BDddep.29'.2, 
r the course 464'', and the mer. diff. ot lat. 40, 

ive the diff. of long 0' WW. 

Yesterday's longitude ... 10 37 W. 



To find the Btarmg and Distance qf Capt finiilarrs. 
Latitude of ship ... 43^ WN.... Mer.Parts... 2932 Longitude of ship .. 
l«t. of C. Finisterre 42 68 N. ... Mer.Parts... 2868 " 

tMff. oflatitude 84 Mer.diff.lat. 74 Diff. of longitude 2 0=120 

.Baocs t&e fnie bearing of Cape Finitlerre U S. E. by E. t E., or & G. by S. t £. by oompasi, 



Ship BRITANNIA fruiii Enhi.anu towards Madbira. | 


H. 


K. 


F. 


CouruM). 


Windi. 




KeiiiwJu, I'uewluy, lune 21, I87U. 








Wett. 


8.B.W. 


It 


Fair wwlher thronghoui 


» 














4 














« 




S 


W. byS. 


8.byW. 




















R 




1 










9 
10 






aW.fcyW. 


8.byE. 


i 
















12 




























3 














4 




B 


S.W. 


S. E. by 8. 






f> 














H 














7 




4 










« 














a 




2 








At noon pumped ihip at 10 incbM wafer. 


in 














11 




4 










l-j 


















"-in-- 


latitude N. 


Diff. 

nng. 


Agc 1 ObB. 


Beuriny and 






Ob^ 


8.4e°W 


102-1 f|» 


42^38' 




I(J3' 


13-0-1 


Porto Hanto, 

s. 16" w., sac m. 



Course. 


Dist 


N. 


S. 


E. 


W. 


S.83=W. 


?n 




" 4 






S.69 W. 


lr> 




G. 4 




14.0 


8.41 W. 


afi 




2(i.4 




23.0 


8.24 W. 


41 




37.8 




16-7 




Diff. Int 


71.7 


Don 


73. B 



The diff. of laL 71'. 7i and dep. 73'. 6, givs 
the coune S. 4S° W., and diltance 102 mile^ 
Veslerday'ilmt.... 43° 50' N... Her. Farts.. 2932 
Diff.oflU.72',or 1 12 S. 

Ladtodeinbywa 4S 38 N-,M«r. Pont.. 2833 

HeT.diff.lM. OS 



a 48°, uid the mar. diff. of latitude 99*, glre the dlffmnee of tmritnde 103 

1° 43' W. 

YMterday'i tongttuda 11 17 W. 

Longttode In by acooDiit - IS W. 



T» find the Btarins and DUIanM ^ Porta Santa 



DiK of latitude '.■ 9 3S=576' Mer.diff.Ut. 730 Diff. of longltada ... 3 17=10r 

The mer. diff. lat. 730", and the diff. of long. 197*. t^ the tme oonne 8. 16" W. t thli 
eonna, and the proper ^ff. of lat. B7C', kItb the diitanoe G96 mllM. The oouife to be 
etevad ii (hwriin 8. ar W., orS. W. IS. 
I 







Ship BRITANNIA from England towards MAiiEinA. | 




K. 

i 


F. 


Counea. 


wiDdt 


Lee- 


Bemiirkt Weiliis..<!iy, June 22, IBXU. 


6 
2 

i 


S.W. 


6.E. 




Variable i^ght breezes and catma, with hot 

Bultry ueather. 
People and tradesmen employed variouily. 


3 
2 
2 
3 

2 

I 




Variable. 




























Qdm. 








1 

S 
2 


6 
i 


S.W.byS. 


N.E.byE. 
E. bjN. 




Tried the current, and found it letting 
N.E. by N., at the rau of 1 a mile per hour. 

Lat. obi. by mar. alt, 43" 3' N. 


IS 


3 











Variation per mimuth 20° Iff W. 


Courte 


Diat. 


Diff. 
kt. 
32- 

S. 


Db 

w 


1 Latitude N. 


Diff. 1 Lonfi 


itude W. 




l"-! Ace 
4-2°fl' 


Ub* 


J^,' 113° 19' 


Ob. 


Distance at noon. 


S.24^W 


. 35' 


42' 3' 




S. 15^Sv.,™flRm. 



n the 24 hours ; tbeie are therefore i 



i^uirent rat N. E. by N. by compoaa, vhich, corrected for 
'as at the rate of half-a-mile per hour, making 12 milea 
it down In the Traverie Table as a course and dtatance. 



The diff. of lat. 31'. 8, and dep. 14'. 3, give 
the coune S. 24° W., and distance 36 mil«s. 
Yesterday's laL... 42''38'N...Mer. Parti.. 2833 
Diff.oflatilude... 32 S. 

latitude in by ace. 42 6 N...Mer. Parti.. 2790 

Sum of lata. 84 44 

Middlelat 42 22 3Ier.diff.lat. 43 

Camp. mid. bt... 47 36 



The comp. of mid. lat. 47° 38', and the departure 14'. 3, or the course 24°. and the mo'- 

diff. of lat. 43, give the diff. of longitude 0° Iff W. 

Yesterday's longitude 13 W. 

Longitude in by account 13 19 W. 

Tofind At Btartng and DithmM itf Porto Santo. 

Latitude of ship... 42° 9H Mer.Parta... 2786 Lonptude of ship ... 18° ISfW. 

Lat. of Porto Santo 33 3 N. Mer. Parts... 2103 Long, of Porto Sanw 16 1? W. 

DiE of latitude ... 9 O^SdC Mer.diff.lat. 683 Diff. of lon^^tode ... 2 68=178' 
The mer. diff. of lat. 683', and diff. of lon^tode 178', give the true course S. 1B° W. ; 



Coupes. 


Dirt 


N. 


s. 


E. 


W. 


S. 25°W. 
S.13 W. 

N. 13 K. 


33 

U 
12 


11.7 


29.9 
13,0 


2.7 


13.9 
3.1 






11.7 


43.5 

11.7 


2.7 


17.0 

2.7 




Diff. lat 


31. 8 Dep 


14.3 



Ship BRITANNIA from Enoland towiirds Madkira. | 


H. 


K. 1 l\ 


Courses. 


Winds. 


Lre. 


Remark*. Tliurndar- Ju»e 23. 1870, 


I 
i 

■i 

a 

! 

8 
9 
10 
U 
12 
1 
2 
3 
4 
£ 


7 

S 
9 
10 
Jl 
12 


\ 

7 

7 

8 

7 
7 


4 

S 
6 

4 

4 
6 

3 

4 

4 


e.B.w.4W. 
s.w.brw. 

S.W. 


E.byN. 

Variable. 
S.E.brK 

8.E. 
S.E.tS. 




An iiicreniinjt brmao thruughoiil, wilh fair 
wtather nnd uuooth water. Umplnyed U 

Lat. obfc by loer. dt. 3[r 36* N. 

Vuriation IJ point Wat. 




Diff. 


Vep. 






Diff. 

10..B. 
69' 
W. 


Loni itude VV. 


](eBrinK»nd 
Di.u..ce at noon. 

Porto Santn, 
S. by W., 4U2m. 




unt 


Ace 


3 


Ace. Obs. 


airw. 


163' 


14B' 
S. 


W. 


30''37' 


H" Iff ir 30' 



a batng comoUd for Tarittion, wjth the ooirMponding didancw, will be u in 
Table. 

The diff. of lat. Hff. 3, and dep. 4S'. 7, ^*e 

the ooune S. 17° W., and distance 163 miles. 

Yeelerday's Ut.... 42° 3'N...Mer. Parti.. 278G 

Dtff.oflal. UriOr 2 26 S. 



Vis. 



Dtit. 



Latitndein 3S 37 N...Mer. Part).. 2e9:) 

Sum of latitude*.. 81- 40 

Middle latitude... 40 M Mer.diff.lat. 193 
Comp. of mid lat. 4S 10 

>. of mid. latitude 40° lO*, and the departura 4S'. 7, give the diff. of lonificnde 
r the ooune 17°i and mer. diff. of latitude 103, give the difference of longi- 

0° WW. 

Yesterday's longitude. 13 19 W. 

Longitude in by account 14 IS W. 



Tafind the Btaring and Dittauct ^ ParUt Santo. 



Diff. of latitude ... 6 33=303' Mer.diff.lat. 488 Diff. of longitude ... 1 47 = 107 



Ship BRITANNIA from England towards MADKiEa. ] 


H. 


K. 


V. 


Courses. 


Winds. 


Lee-l 
wav.l 


KemackB, Friday, June 24, 1870. | 




■ 

7 


i 

6 

! 

4 

4 

« 
4 


8.W. 

s. w. 4 w. 


S.E. 

S. £. by E. 
S.R 

S.E.byS. 




squulln, and rain at timiM. 
Gunner painLing (hu boat*. 

In lit reBf of the topuHt. 

Lai. ob«. by mer. all. 36" 60' N. 

Variation per azimiicb IB° 42' West. 


Co 


rse, Diit. 


DIff. 1 n 

lat. 1 ""sp- 


A^- 


deN. 
Ob>. 


Diff. 
lone- 


Longitude W. Bearing and 
Aec . Obs. i Distance at noon. 


S,2 


"W.l IBff 


ies' 1 85" 

S, 1 W. 


3ff'5l' 


36=60' 


tt^r 


MTvl MP^r PortoSanto, 
IK'S 1 lff=i; 1 s^th,227m. 



32.2 
DIff.Ut.'l66.2 



The diff. of laC 16S'. 2, ud dep. 85'. 0, ^rs 
the conne S. 27° W., and diitanc» 186 miles. 
Yesterday'! lat... 39° 36' N... Mer. Parb.. 269 
Diff.ofUtl66',ar 2 45 S. 

Latitude in 3S 51 N...Her. Farts.. 2381 

Sum of latitudes.. 76 27 

Middle latitude... 38 13 Mer.ditf.lat. 210 

Ca mid. latitude. SI 4? 



Longitude in by aceonnt..- 



S W. Long.broughtupfromlutob*. 16 17 W. 



To find the Storing and DUlanee of Porto SanUi. 

Latittldeofship... 38° 50'N Mer.Porti... 3380 Longitude of ship .. 

lAt. of Porto Santo 33 3N Mer.Parta... 2103 Loug. of Porto Ssst 

Diff. of latitude ... 3 47=227' Mer.diff.Iat. 277 Diff. of longitude .. 

Hence the true course to Porto Santo is South, or 
iMriy, and the diataniv 227 inUe*. 



Ship BRITANNIA from Enoland towards Madbiba. | 


H. 


K. 


F. 


Courses. Winds, i^^^" 




4 


8. W. 


S.8.E. 




First part a freali breei^e, middle and latter 




















fi 












































W.8.W. 


Sooth. 


t 




lU 














13 




6 


8.E.bFE. 


S.byW. 


' 
































































1 


S-KbyS. 


S.W.by8. 


I 
















3 


A 








Tacked. 


10 


S 
3 
3 


H 


Wet. 


8. 8. W. 


u 


Lat. obi. by met. alt. SS° 46* N. 


12 


1 1 






Conrse. 


Di«[. 


Kff. 


Dep. 


Latitude N. | oiff. 
Ace. \ Ob». 1 lung. 


'Ace 


iliide W- 
Obs." 


Bearing and 
Di»lance at noon. 


S.i'-W 


fifi' 




A 


r.°4l}'[35°46'] ^ 


16° 11' 


16- S3' 


Pono Santo, 
S„utb. 163iu. 



The cooTMi correoted for variatioD and loamy, with their eon««pondiii([ diitaneee, will be 



Latitude in 36 4« N...Mer. Parta.. 2301 

Sum of latitudes.. 72 36 

Middle latitude... 36 18 Mer.diff.lat. 79 
Co> mid. latitude. B3 42 



Counea. 


Dirt. 


.. 


S. 


E. 


W. 


S.S.W.1W. 
S. W. by W. 

E. iS. 
E. S. E. i 9. 

West. 


sa 
i& 

27 
le 






4fi.9 
fl.3 
2.6 

7.5 


20.0 
14.1 


24.5 
12.6 

0.0 


DiB 


lat. 


04.3 


41.0 
Dep. 


ili.O 
41.0 

6 



Long. In by Boeoimt 16 11 W. Long, in from lait ohi. 16 23 W. 

To find Ihe Bearing and DUtanet qf Ptrtv Saalo. 

LadWdeofdilp... SB" tfftl. Mer.Paits... 2301 Longitude of ihip 16° 23'W 

Lat. of Pono Santo S3 SN Mer. Parta... 2103 Long.ofFortoSanta... 18 17 W 

Diff. of latitude ... I 43=163' Mer.diff.lat. IBS Diff. of longitade 8 

Hence the trae bearing ii Soatb nearly, and the dittanoe 163 mDcK The conne te be 



> the trae bearing ii South nearly, t 
lithmfen6.byW.lW. 



Ship BRITANNIA from England t 


owarda M 
ks, Sund»y. 


4DBIRA. 


B. 


K. 


F. 


Cour«». 1 Winds. 1^ 


Bemu' 


June2G. lH7n. 




!t 




Wett. 


S. 8. W. 








































fi 


8.W.byW. 


s.brE. 


I 


P. M. betit tha beat bower and xtieet caUiea, 




























wiie employed, reeviDg the barbnur-geer, 














and ID lundry small jobs. 






























in 




















S. S. E. 
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E. N. E. 
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ft 














































N.E.byB. 














































Lat. obs. by mer. alt. 33= 56' N. 










N. E. 






is 


7 


i 






Variation U point West 


Course. Dill. 




„ 1 LariCiide N. Diff, 


Lun 


■liude W. 




lat 


Ace 


Obs. 


Distance at noon. 


S.21i''F 1 113' 


lOtf 
8. 




Im'o'Is 


"56' 


51' 
E. 


15" ao' 


15' sa- 


S. 3.1° W., 6Sra. 



Courses. 


Dist 


N. 


- 


E. 


W. 


West 
S. W. i w. 


10 

20 
IB 
98 




17.! 
75.7 


6.2 
82.3 


10.0 
15.5 


Difl 


.lat 


105.6 


67.4 25.5 

41.9 



Latitude in 34 N...Mflr. Parti.. 2171 

Sum of latitudes. 69 46 

Middlelatiiude... 34 63 Her.diS.lat. 130 
Co. mid. latitmie. B6 7 



Longitude in by account 15 20 W Long, in from last oba 15 32 W. 

To/lad Ihe Bearing and Dialance of Porto Santo. 

Uititude of ahip ... 33° Sff N. Mer. Pam... 2107 Longitude of ship 16° 32" W. 

Lat. of Porto Santo 33 3 N Mer. Parts... 2103 Long, of Porto Santo... 16 17 W. 

Diff. of latitude ... 53 Mer, diff. lat. 64 Diff. of lonjptndo 46 

Hence the true bearing i» S. 36° W., and tlie distance 66 miles. Th* otFOTM to be sWereii 
dr therefore S. 63° W, or & W. J W. 



Ship BRITANNIA from England towiirJs Aiadmira. | 


B. 


K. 


P. 


Counei. 


Windi. 


J;^! Hamarlu, Monday, June 37, 1870. . 1 


1 
9 

a 

4 
5 
« 
1 




a 

-4 
4 
9 


B.W.byS. 
8.W.byW. 


N.E. 

E. N. E. 




A pleaianC breeze, nnd fair throughout. 
P.M. bant the uiuU bower cable, and un. 
BtowBd the anchor. 

Saw the land bearing S. W. by 8. 


s 

10 


j 


Q 




Euc 




Portn Santo W, 9. W.ahout S loaguea. 
AtlOP.M.brou^tto. Main topuiiJ to the 


13 

I 






Lying-t* 








3 

4 






W. 8. W. 






Ac daylight made laa 


B 

e 
7 
a 

9 
JO 
11 
12 












PortoSantoN.W.byN. Dewrtem S.W.byS. 
Ea.t end of Madeira W. by S. 






W.byS. 
Various. 






At noon came to an anchor in Funchal Roadi, 

with llie beat bower, in 95 fathoms, mud 

and Band; uffahore ) of a miliij Lno Caalle 

baarmg N. N.W,, wid Fort Lorenio E. N. E, 

Diff. 1 Longitude W. " Bearing and 

long. Aec. 1 Obs. Disunoe at noon. 


Cor - 1' 


*"^l Lu. 


D^. 




lb>. 




1 


a™. 




1 


1 








! 



The connea ateered from noon to 9L P. H., and the bearing of Porto Santo l^oro the ihip 
at that time, corrected for 11 point Weat variation ; also the dlitsDCea run and the eatimated 
diitance of the ^ip from the land, being entered in a Travene Table, win give the diff. of 
latitude 66'. 4, and thedeparcora 36'.g 

From hence the latitude of Porto Santo, by the ahip'i reckonins, li found to be 33° 1' N., 
and the longitude, carried on from the lul lunar obaervation, 16^ IS' W. ; diftiriti|; 3 milei 
iB latitude, and 4 milea in longitude, from iti poiitian, a* laid down in Table XVIII. 
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DAy'S WORK WITH DEVIATION. 65 

Loo AHD Dat's Work with Deviatioit. 

As Iron Ship's and Steamers have Deviation of the Compflss, and tlic T^og 
already given ie rappoaed to be that of a Wooden Vessel, we appeud a-furui of 
hog and Daj'a Work with Deviation, and give tlie fnuthod of Bolutiun. 



H. 


E. 


T. 


Cgntses. 


Winds. 1^' 
.way 


Dev. 


BcniarkB. 








S.bjW.lW 


W. b, 8. 


i 


5=E. 


P.M. The Departora ia taken 
from the Old Head uC Kiiuale 
in 

Lst. 61= 37' N. 








8.W. 1 W. 


W.N.W. 


i 




Loag. S' 82' W. 
benrinBb/ComprtBaH.W .distant 
















la mile« ; Ship heiwlins 
S. hj W. 1 W. wftli DcviuHOT 






























































A.U. 

Variation 21° W. 








N. 1 W, 




t 




















































Allow tor Carrent nfUina W, liy 








aE. 1 E. 


8.W. 


(J 


ll-B. 


N. (correct mngnelic) H milts, 




8 












during the liu>t l(i bonra. 

















Dep. Co. 
6.tS°B. 

s a. 



6. H pt. W. 8.*1 W. 
0.11° W. 8.Bl=Tff. 



I._6 B. 



































N. 


B. 


a 


w. 


B. 6*° B. 


12 




6-3 


10-8 




B. S E, 






23-9 


2-3 




S. 18 W. 


SO 




28-6 




93 


8. 28 W. 


60 




44-9 




21-9 


N.22 W. 




36-2 






14-2 


B. 64 K. 


S2 


1 H-0 


2R-R 




B. 77 W. 


11 




3-1 




13-6 






3S-2 


121-7 
86-2 


41' 9 


69.0 
41' B 


DiS.La 


b.M'6 


Dep 


17-1 



Prove the rest yourself: to Ciurcnt only allow Var. 
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day's work with deviation. 



Lafc. left. 6V 87' N. 
Biff. Lat 86-6= 1 27 8. 



Lat. in 60 10 N. 



2)101 47 



Mid.Lat60 68 



Mid. Lat. 61° and Dep. 17' 1 (in Lat. col.) Trar. 
Tab. IL give 27 in Dist. coL, for DifE. Long. 

Long, left 8*'32'W. 
Diff.Long 27 W. 

Long, in 8 69 W. 



Biff. Lat. 86* 6 8^ and Dep. 17* 1 W. in Trav. Tab. L give Cooise made good 8. hj W.» 
and Dist. 88 miles. 

And onr Log-Book form would be entered as follows :-— 



Coarse 
made good 

B. by W. 



Dist. 
run. 

88 m. 



Difl. 
Lat 



86'-5 S. 



Dep. 



17'*1 W. 



Latitude. 



By D. B. 

61° 10' N. 



By Obs. 
61° 8' N. 



Diff. 

Long. 

27' W. 



Longitnde. 



ByD. R. 
8° 69' W. 



By Obs. 
9° 4' W. 



I have filled in a Lat. and Long, by observation to show that at the end of 
Che next day (24 hours), when worMng up the reckoning, they will be taken as 
our departure Lat. and Long. Thus, suppose our Courses and Distances for 
the 24 hours gave us Difif. Lat. 72'*9 S., and Dep. 14d'*6 W. 

Then, with l^ese we get Gourse made good 8. 68° W. and Dist. 161 miles ; 
ialso— ^ 

^^^rtf'^v ^^•" ^V^ ft ?• Mid Lat. 60i° and Dep. 1486 (in Lat. col.) giye Diff. 

vm. lAt. 16 « ... 1 i« B. Long^ 226, by searching Trav, Tab, first for 60° and 

Lat.inbyD.B.... 49 66 then 61°, and taking the mean. 

— By Obs. Long, left ... 9° 4' W. 

2) 101 3 Diff. Long. 226' = ... 8 46 W. 



md Lat ... 60 81 



Long, in by D. B. ... 12 60 W. 



TABLE 1. 
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Difference of Latitude and Departure for J Point 
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Dep. 


Dist 


Lat. 


Dep. 


nisi 


Lat. 


05. 


nijt 


La 


. Dep. 


Dill 


L»t. 

140.; 


¥ 




t J 


0,. 


3 00,0 


~6i 


60.9 


Q,.0 


"ill 


120.9 


ITt 


180 


8 08.9 










6j 


6..9 


03.0 






V 


06. 


lS2 




8 08.9 




341.7 








; 


03. 




?3 


61.9 


03.1 


1^3 




9 


oG. 


183 


18:: 


8 09.0 


343 


341.7 




9 






04. 




64 


61-9 


03-1 


114 


•13 


9 


06, 


184 


'83 


09, c 


'44 


143.7 








; 


05- 




ts 


64.9 


03.1 


115 


114 


I 


06. 


'85 


184 


8 09.1 


'4i 


144.7 
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66 


65.9 


03-1 


Ii6 


i^S 


□6. 
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. 09.1 


346 


345.7 
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03.3 
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193 
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8 09.7 


'57 


356.7 




6 




ik 


18. 


Q0.9 
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03.9 
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8 09.9 
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9 




».1 


23. 




83 


81.9 


04.1 
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8 ;o.o 
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84 


83.9 
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07. 
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364 
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84.9 


04.1 
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304 


8 lo.i 
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86 
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87.9 
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ot.5 


90 


89-9 


04.4 
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'J9 
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309 
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°1.5 
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04.5 


151 
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01.6 
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116 


7 ^°-7 
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98 
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01.9 
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04.9 
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07. 
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"9 
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05.0 
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4^ 


41. 






101.9 


□5.0 
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7 ro.9 
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44. 




lOJ 


104.9 
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104 


301.5 


31.9 


164 


J60.7 


41 


3 


^5 


14.7 


°3 


9 85 


84 




^ii 


■45 


■43 








105 


303. S 


3»-i 


i6j 


.61., 


41 


5 


i6 


»5.7 


04 


I 86 


84 


9 


>3.S 


146 


"44 








106 


303,5 


31.3 


166 


16,., 


41 






J6.7 


04 


. 87 


85 


9 


'3.6 


'47 


'45 




^3 




30; 


304.5 


3t-A 


167 


,63., 


4t 


8 


i8 


'7-7 


0+ 


4 8fl 


86 


9 


13.8 


148 


146 




^3 




30& 


S:i 


3*0 


16^ 


364.7 


41 


9 


39 


li.b 


04 


3 89 


\l 


9 


13.9 


149 


'H 




'3 




SO9 


3'.? 


369 


"S5-' 






..3° 


%^ 


04 


_7 _9o 


88 


9 


14.1 


"5° 


'48 




n 






307.4 


33.9 


jTo 


366.7 








30.6 


04 


8 91 


li" 


9 


14.1 


'51 


'49 




n 






108.4 


33.0 


171 


'5l-' 


"41" 


4" 


31 


31.6 


05 


93 


90 


9 


"4-4 


151 


150 




23 






309.4 


33-i 


373 


368.7 


4J 


6 


33 


31.6 


05 


1 93 


9' 


9 


•4-5 


'S3 


'5' 




^3 








33.3 


»73 


369.6 


43 




34 


33.6 


05 


.1 94 


91 


8 


"4-7 


■54 


153 




34 








33-5 




370.6 


43 


9 


35 


34.6 


"5 


i 95 


93 


8 


14.9 


'55 


'53 




34 








33.6 


v: 


371.6 


43 




36 


35.6 
36.5 


OS 


6 96 


94 


8 


15.0 


'5* 


'54 




34 






"3-3 


33.8 


376 


371.6 


43 




37 


05 


8 97 


95 


8 


15.1 


■57 


^55 




14 






314-3 


33-9 


177 


373-6 


4J 


3 


38 


37.5 


°i 


9 98 


96 




"5-3 


158 


'56 




n 






"5-3 


34.1 


ij8 


374.6 


43 


S 


39 


38.5 


06 


1 99 


97 




"5.5 


'59 


'57 




44 






316.3 


34.3 


179 


»75-6 


43 


6 




39-5 


d6 




_98_ 


8 


"5-6 


160 


£5L 




2L 






317-3 


34-4 


iga 


376^, 


43 


8 


"it 


40.5 


06 


4 JQl 


99 


g 


"J. 8 


161 


'59 




^5 




"Jill 


318.3 


34.6 


■^ 


177-5 


44 





41 


41. 5 


06 








16.C 


162 


ito 




55 






"9-3 


34.; 


383 


376.5 






43 


4^.5 


06 


7 103 






16. 1 


163 


161 




=5 








34.9 


38! 


'79-5 


44 


3 


44 


43-5 


06 


9 104 






16.3 


164 


161 




J5 






331.3 


35 -c 


384 


380. s 




4 


45 


44.4 


=7 


105 


103 




16.4 


165 


'63 




a 








35.: 


385 


181.5 


44 


6 


46 


45.4 


07 




104 




16.6 


166 


164 








333.3 


35 '4 


386 


383.5 




7 


*l 


46.4 


07 


4 107 


lOJ 




16.7 


'*! 


164 




16 








3S-3 


387 


183.5 




9 


4 


47.4 


07 


5 loS 


io6 




16.9 


A 


'65 




36 








35.7 


388 


384 .s 






49 


48.4 


07 


7 109 


107 


7 


"7-1 


169 


166 




36 








Hi 


389 


385.4 






JO 


49.4 


07 




108 


6 


"7-1 


J7_? 


167 




36 




J?° 


117.3 


_190 


386.4 




i. 


SI 


50.4 


^ 


111 


109 


6 


17.4 


■71 


168 




36 






I^ 


16:t 


191 


387.4 


"45" 


i 


S' 


51.4 


oH 






6 


'7-5 




169 




36 






119.1 


36.3 


393 


338. J 




7 


53 


53-3 


08 


3 "3 




6 


17.7 


■73 


170 




37 






130.1 


36.4 


593 


389.4 


ii 


8 


54 


53.3 


oS 


4 It4 




6 


i;.8 


174 


171 




V 






331.1 


36.6 


194 


3-)0.4 




55 


54.3 


08 


6 ii; 


"3 


6 


18. Q 


'75 


173 




V 




lil 


333.1 


36.8 


^95 


391.4 


46 




56 

11 


55-3 
56.3 
57.3 


□a 
08 
09 


8 116 


114 
"5 
116 


6 
6 

5 


18. 1 
'8.3 
18.5 


176 


'75 




17 




III 


»33-' 
335-' 


36.9 
37.' 

37-5 


396 
397 
398 


191.4 
193.3 

194-3 


46 
46 
46 


3 

i 


1^ 


S8.3 


09 


3 119 


117 


5 


18.6 


179 


'76 




38 




339 


136. 1 


37.4 


399 


*9S-3 


46 


g 


60 


S9-3 


09 


4 110 


118 


5 


18.8 


180 


'77 




38 






1.17-° 


37. 5 


300 


396. 


46 


9 


nut 


J^P. 


u 


. Dist 


D^ 


iai. 


rji^ 


Drp 


Tir 


UiM 


Dev 


La(. 


Diit 


Ilei; 


Tick 


n ^w^iX^e-WWi- 



TABLE II. 
Difference of Latitude and DejiHrluic for 10 Degrees. 



Uiit 


Ul. 


Dtp. 


l>iu 


Lat. 


Dtp. 


Dial 
153 

134 
13S 

13; 

t!9 

^°. 

■31 

'3^ 
'.i3 
'34 
1.35 

\'i 

'39 


Ut. 


D.p. 


Diit 


Ut. 


Dep. 


Diit 


Ll.t. 


I>^f-1 


i 

I 

u 


03 

i 

04 


9 
9 
9 
9 

\ 
K 


% 


3 
3 
S 
! 

4 

7 


fti 

60 

6y 
70 


60.1 
6[.i 
61.0 

67.0 
OH.O 
68. 9 


;? 




[I9.1 
IIJ.I 

1*4. 1 
115.1 


\ 




5 
9 

6 


181 
181 

;!! 

189 

iqo 


'78.3 

181.3 
183.1 

%-\ 

187.1 


31-8 
3».3 

31.8 

33 -o 


S3 

149 

1,10 


1.19.3 
140.3 
141.3 
141.3 

143-* 
144.1 

MS.i 

346,1 


41 

41 
41 

41 

43 
43 

41 




11 

=9 


19 


8 
8 
S 
B 
8 
S 
! 
7 
J 
7 


03 
03 
03 


9 

3 

6 
S 

3 

3 


7' 
73 
73 
74 

J2 


69.9 
70.9 
71.9 
7'-9 


»3 

13 

13 
13 
"3 




'31-0 
'33 -o 
'3^-9 
'33.9 
'34.9 
'35-9 
136.9 
I37-9 


n 

»3 

13 

'3 
i4 
*4 


7 
9 

6 
8 




'91 
193 
'93 
194 
'95 
196 

:3J 

199 


■88. t 

iSy.: 
190. 1 
19'.' 

191.0 
193.0 
194.0 
195.0 
'gf-.o 
197.0 


33-1 
33-3 

33 i 
33.7 
33.9 

34 
34. > 
34.4 
34.6 
34.7 


151 
iji 
153 
»54 

:i2 


Si:: 

349.3 
350.1 
sS'-i 
iji.i 
153-1 
154-1 

a:; 


43 
43 
43 
44 

44 
44 
44 
44 
45 
45 




13 

•"J 

i 

'•9 
,1° 


1 

iq 


7 

7 

J 

6 
6 
6 
ft 
6 
S 


03 

03 
04 

04 
04 
04 
04 
04 
05 
o.S 


8 

3 

3 
7 
9 


s, 

Si 
8.1 
84 

89 


s,i 

S)1.6 


14 
14 

14 

IS 
■S 
15 
'5 




'43 
144 

\% 

147 
14K 
U9 
[SO 


.3M.9 
'39. ( 
Mo.i 

'45.8 
'4ft. 7 
147-7 


14 

44 

35 
15 
15 
15 

as 
15 
16 


5 

i 


3 

4 

5 
7 
9 


103 
104 

a 

109 


:3i:3 

199.9 
300.9 
301.9 
301.9 
M3.9 

306 !e 


.14-9 
35-1 

.15-3 
35.4 
35-6 
35.8 
35-9 

.16.; 


361 
361 

365 
360 

a67 

36« 

169 


a:i 
:s:t 

161.0 

161.0 

165.9 
163.9 
164.9 
165.9 


43 
45 
45 

I 

46 
46 
4(' 
46 




3' 

33 
» 
35 

IS 

39 
40 


3° 
3' 

31 
33 

i 
% 

m 


5 
S 

S 

5 
S 
S 

4 

4 


OS 

06 
06 
06 
06 


9 

3 

6 
S 

? 


91 
91 
93 
94 

99 


,0.6 

91.4 
yl.6 
«•' 
94-5 

?5:? 


15 

16 
16 
16 
16 
16 
'7 
17 
■7 




'51 
153 

153 
■54 
'55 
'56 
'57 
"58 


'48.7 
■.9.7 
150.7 
15'.7 
153.6 
'53-6 
154-6 
155.6 
156.6 
■57-6 


36 
36 
16 

3ft 

16 

57 

»7 
a? 
17 
17 


: 


7 
9 

'' 

6 
8 


3lj 

3J4 

S'S 
31ft 

319 


a:S 

109.8 
110.7 

III. 7 

111.7 
113.7 
114.7 


i6.6 
36.8 
37 -o 
37.» 
37.3 
37-5 
37-7 

1° 


371 
373 
^73 
174 
»75 
176 

%l 
:S3 


166.9 

167.9 
afts.9 
169.8 
170.8 

37'.8 

373.8 

373. B 

374.8 

17S-7 


47 
47 
47 
47 
47 

a 

48 
48 
48 




43 

H 

49 

10 


40 

41 

4» 
43 
44 

% 


3 
3 
3 
3 
3 
3 

; 


07 
07 
07 
07 

S 

08 
oM 
08 
08 


3 

\ 

8 

3 
5 


104 

109 


99-5 
100. J 

[01 .4 

101.4 
103-4 
104.4 


'7 
'7 

;i 

:8 
18 
18 
18 
18 

■9 




16) 

Ifi4 

;a 

169 

170 


■ SB .6 
'59-5 
160.; 
161.5 

i63.i 
'63.5 
'64.5 

'65.4 

l6g.4 
'67.4 


»8 
38 

59 

39 


3 

i 

\ 

3 


"■ 
334 
335 
136 

ti7 
338 
339 


117.6 
118.6 

Sio'ft 

iii!( 

311.6 

113.6 

114. J 


li 

38-9 

39-' 
39.» 
39-4 
39.6 
39.8 
19-9 


181 
181 

.«9 


176.7 

W^ 
i8r.7 

381.6 

183.6 

184.6 

i8,s.6 


48 

49 
49 
49 
49 
49 
49 
50 
50 

so 




i' 

Si 

53 

S4 
Si 
St' 


J" 
JI 

ii 

S3 
54 

is 
id 

5S 

59 




08 
09 
tN 
09 
09 
09 
09 


9 


113 

ns 
116 
117 
[|8 
119 


.09.3 

MO. 3 

M1.3 

■ ".3 
"3 .3 
T14.1 
iiS.i 


'9 
'9 
"9 


1 


171 

173 

'73 
'74 

176 

:?^ 
\^ 

Mm 


168.4 
'69.4 
170.4 
171.4 
i7».3 

'73 ■; 

tT7-3 


19 

*9 
30 
30 
30 

30 


7 
9 

6 

7 

3 


^3' 
33: 
*33 
134 
335 
336 
337 
13S 
339 
MO 


319.J 
1.10.4 
i3'-4 

131-4 
*33.4 
134.4 


i:i 

40.8 

41.1 
41.3 
4'. 5 

41.7 


1 

S 

199 
300 


186.6 
187.6 
188.5 
189.5 
190. J 
i9'-5 
191.5 
193-5 
194-5 
195.4 


SO 
SO 
50 




iDht 


Op/.. 


X-t 


D»l 


Dep. 


L... 


D.p 


Ut. 


Dill 


Dec 


Lat. 


DLsl 


Dcp 


L^ 





fot WS 'Oe.giees. 



TABLE IE. 27 
Difference of Latitude and Departure for 11 DeercM. 


niii 


Lat. 


D.p. 


Di?t 


Lat. 


Dtp. 


Dist 

113 

135 
lid 

i3 

119 

'33 
134 

■jo 
'37 
'JK 
'39 


Lat 

n8! 
119. 

ii: 

•A 

117. 
.18. 

13'. 
I3 = - 
133- 
'34. 

•f. 

1,17. 


Dcp. 


Dist 


Lat 


Dep 


Difli 


Ut. 


Dn..|| 


3 

! 
6 

I 

9 


01.0 

01.9 
03 -9 
04.9 

%i 

09.8 


00. S 

OT.i 


6j 

s 
a 

6, 

JO 


59-9 

ti 

63.8 


13 
13 
'3 




33.' 
33.3 
13,5 
33.7 
33,9 
H-O 
34.1 
14.4 
*4.6 
.34.8 
S5.0 
55.3 
15.4 
.5.6 

ii; 

^6:3 
16. J 
56.7 


i8t 
183 
183 
:84 

IKJ 

186 
187 

Isy 

190 


:;i: 

III: 

181. 
[83. 

z 


34.5 
34-7 

IV 
Hi 

a. 

r 

36. 


541 

143 
343 
344 

at 

348 
349 

3 so 


336.6 

337.6 

338. J 

339.5 
340.5 
341.5 

343. J 

343-4 
144.4 
345-4 


46 
46 
46 
46 
46 
46 
47 
47 
47 
47 


6 
7 
9 

3 
5 
7 




10. a 

n.E 


01.3 


T 

i 
i 
I 


69.7 
70.7 

r>-7 

Ji.6 

76.6 


14 

1*4 

14 
14 
14 
'5 




191 

193 
'93 
194 
195 
196 

\ll 
199 


189. 

190. 
191. 
193. 

'93- 
194. 

:s: 


36.4 
36.1 

3(1.8 
3?.c 
37- 

37-4 
37.6 

1: 


351 

3J3 
353 
3J4 

1S6 
157 
'5» 
359 


346.4 

Itlt 
349.3 

3SD.3 
351.3 

'53.3 
353.3 
3.14-3 
355-3 


4^ 
48 
48 
48 
48 
49 
49 
49 
49 


9 

3 
i 

J 

6 


I 


g 


0. 


8 

i 

94 

5i 

99 


79-5 

1 


15 
15 
15 
16 
16 
16 
16 
16 
17 




141 
143 
'43 
144 

;s 

149 


'38. 
139- 

Hi'. 

'43. 

144. 

!:i: 

14;. 


16.9 
17.1 

17-3 
170 

*7-7 
17.9 
4.0 

I8.3 

»B.4 
18.6 


303 

304 

3 

309 


199- 

;oj. 
303. 

i: 


1 

39- 

39-3 
39-; 
.19.7 
39-9 
40. 


361 

36l 

:2t 

=6i 
368 
-M) 
370 


356.3 

359,1 

:6o.i 
163!] 

Z\ 

.Sj.o 


49 
50 
5= 
5° 
50 
50 
50 
3' 
51 


8 

4 

S 
9 

3 

7 
9 

3 
i 

7 
9 


34 
3" 

li 

39 


3.1-4 
34-4 


06 

06. J 

06,9 

07.1 

07.3 

07.6 


H9.,i 
9'''3 
91.3 
qi..l 
93.3 
94.1 


'7 
'7 
>7 

;i 

18 

iB 
IB 
i3 
19 


9 


'53 

■M 
155 
'56 

:« 

'59 


[48. 
149. 
150. 
151. 
13». 
■53- 
154. 

'§■ 


iti.8 
»9.o 
19. > 
39.4 

19.8 
30.0 
30.1 
30.3 
30.5 


3'3 

■314 
319 


S: 

309. 
113. 

ill: 


40.. 

40.1 

41!. 
41.; 


IJT 

371 
373 
374 
37s 
17(1 

m 
'it 


566.0 

369.0 
369.9 
370.9 
371.9 
373.9 
373.9 


51 
5" 
33 

J3 

53 
53 
53 

53 
53 


43 
44 

49 
SO 


41.1 

4^.1 

43 -a 

44.3 

8:; 

49.1 


ii 

oSU 

08.6 
08.8 
09.0 
09,3 
09.3 

09. s 


:o; 

109 


99.1 

103.1 
104.1 

107.0 
108.0 


19 

"i 


3 

I 

4 
6 
8 


161 
163 
161 
164 
16s 

ii 
.69 
270 
171 
171 
173 

!74 

•a 

lis 


'2: 

i6l. 
i6i, 
.63. 
163. 


3D. 7 
3D. 9 
31.1 
3' -3 
3'.i 
31.7 
3'. 9 
33.1 
33. s 
3'>-4 


333 
314 

Zl 
III 

17<) 

_a3^ 
33. 
333 
333 
'34 

Si 

»39 
140 


\'.l: 

319. 
110. 

'i: 

TO. 


43. 

43 : 
43.. 

11: 

43 -I 


381 
383 
381 
384 

38s 
386 

388 
389 
390 


mi 

383.7 
3B3.7 
^84.7 


53 
53 
54 
54 
54 
54 
54 
55 
55 
55 


6 

I 

8 
3 


51 

53 

53 
!4 
55 
56 

S 


JO. I 

Si.o 

Jl.O 

S3-0 
S4.0 

'r 

56.9 


09.7 
09.9 

10.3 

10.7 
10.9 


'■; 

ill 

119 


log.o 
109.9 
M0.9 
111.9 
iia.9 
113-9 
114. 9 

M5.( 

[16.8 
117.8 


i 


3 

4 
6 
8 
9 

3 


167. 

[68. 
'69. 
[70. 
171. 
C73. 
'73- 
174. 


li.i 
33.8 
34.0 
34.3 

34-3 


..6. 

?S: 

119. 
330. 
331. 
333. 
333. 
334. 
335- 
Det 


44. 
44. 
44. 
44. 
44. 
45 .c 
45 . 
45. 
45. 
45- 
Lat 


391 
391 

39.1 

39, 

JOO 
DiBt 


3^.^ 
'X 

-Bq.t 
90. ( 
391.5 

393-5 
394.5 

Dep 


55 
55 

'I 

$ 

57 
57 


5 

7 
9 

3 
S 
7 
9 


Dist 


Deu 


Lat. 


Dii 


Dep 


Lat, 


Dist 


D^V 


. Lai. 


Dist 


U 


t. 


D 2 i^n ^^ \»c^l.\ci;%. 






TABLE II. 
DtRerence of Latitude und Departiii 



Din 


Ul. 


Dep. 


Dist 


Lat. 


Dep^ 


Dist 


Lat. 


Dtp 


Diat 


Lat. 


D,p. 


Dist 


l.at. 


Dep, 


I 
I 

9 


oi'.g 

i:i 
Hi 

oq.8 


i 


1 

i 

8 

S 

J 
9 


61 
61 
63 
64 

& 

67 
6B 
69 
70 


S, 
61 
61 
P 


I 


'3 
■3 
'3 
■3 
'3 
14 
14 


7 
9 

3 
S 
7 
9 

i 


114 

\ii 

139 
110 


"9-3 
1 50. 3 
"1. 3 

133.3 

133.3 
134.3 

137:3 


;f:J 

:j:? 

36. i 
36.4 
36.6 
36.8 


183 

III 

III 
189 
iqo 


iro 
•ill 

18J.0 
181.9 
183.9 
■83.9 
'85.^ 


1^ 

38.3 
38.5 

38.9 
39.' 
39-3 
.39.5 


341 
343 
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88. 3 




■i° 


£i5:S 


_36^ 




103,8 


-S^ 


_i7o 


161.0 


_^ 


i. 


IS' 


.46.5 


36. 




104.7 


51.0 


171 


163.0 


65 


6 


.1' 




07.7 


9: 


"9 -3 




IS* 


'47.5 


36- 


111 


im 


51.3 


171 


363.9 


63 


i 


3.1 


3». 


oS.o 


93 


90.1 




"53 


.46.5 


37-'- 




51-5 


*73 


164.9 


66 




34 


33- 


OB.5 


94 


91.1 




'54 


'49-4 


37- 




^i 


S1.8 


374 


in 


66 


3 


35 




oS.( 


'4 


gi.s 


'3- 


'55 


150.4 


37- 




Ji.t 


'75 


66 


5 


36 




08.7 


93-' 




'56 


151.4 


3^- 


llh 


109.6 


S1.3 


3^6 


'ili 


66 


8 


37 


35. 


09.0 


">! 


94.1 


i3. 


'57 


151-3 


38. 


117 


110,6 


S«.5 


177 


168.8 


6j 




3« 


36. 


09. i 

oq.4 


98 


95-' 


»3. 


'58 


'53.3 


38. 




111,5 


SI. 7 


376 


169.7 


67 


i 


39 


n- 


99 


96.. 


»4. 


X 


154.3 


38- 


119 


111.5 


53-° 


379 


170.7 


67 


5 


40 


38- 


09.7 




97 -o 






38- 




^■3-5 


53-1 


180 


171-7 


67 


7 


" 41 


39. 


09.9 


'Toi 


98.0 


I4, 


161 


T?6:^ 


187 


"ill 




53-3 


381 


171.7 


IS 





■ti 


40. 


10.1 




99 -o 


S4. 


161 


'57.1 


39- 




illi 


53-7 


383 


173.6 






43 


41. 




10.1 


99.9 


a4. 


163 


.S8.i 


39- 


113 




S3. 9 


181 


174-6 


68 


5 


44 


At. 




104. 




55 ■ 


164 


159- 1 


39- 


134 


117.; 


54.1 


1S4 


S7S-6 


6S 


7 


45 


43. 


;;:? 


lOJ 




as. 


'65 


■60. 1 


39- 


"5 


118.3 


54. 4 


38s 


376,; 


«8 


9 


40 


44. 


106 




as. 


i6r 


161.1 


40. 


136 


i'9.3 


54.7 




'77-S 


69 




**? 


■•5- 




107 


103. ( 


as- 


167 


.61.0 


40. 


317 


110,3 


54.9 


18; 


378. s 


69 


4 


4^ 


4fi. 


II. 6 


108 


104.8 


16. 


16K 


■63.0 


40. 


138 




55.= 


188 


179-4 


*9 


7 


4'; 


V- 


11.9 


loy 


S:? 


16, 


.69 


164.0 


40. 


139 




55. 4 


389 


iBo,4 


69 


9 


s° 


48- 






irt. 


_I70 


165.0 




130 


113,1 


55-6 


190 


iBl.4 


70 




5' 


49- 


"■3 


"Tw 


a:; 


167 


171 


16s .9 


~ii7 


131 


114 1 


55-9 


391 


181. i 


70 


T 


5^ 


SO. 


IJ.6 




37- 


175 


:66.9 


41. 




\r, 


56.' 


591 


183.3 


70 


6 


53 


S'- 


11 .S 




1139.6 


^7. 


'73 


;S:1 


41. 


13: 


56.4 


193 


184-3 


70 


9 


5-1 


51. 


I3-' 




1 10. 6 


17. 


■74 


41. 






56.6 


394 


'^i-i 






55 


53 




"■5 


III. 6 




'75 


169.8 




13: 


118,0 


56-9 


195 






5' 


54 


'3 is 


HI 


111.6 


)8! 


'76 


.70.8 


41. 


136 


119,0 


57.' 


1^6 


'll' 




6 


57 


55. 


13. s 




"3-5 


38. 


177 


171.7 


41. 


w 


130,0 


57.3 
57.5 


397 


18M.3 




9 


5S 


5ft. 


14.0 


III 


114. J 


18. 


178 


171.7 


43. 


33« 


130.9 


39^ 


389.1 






59 


57- 




III) 


"5.: 


18. 


179 


173.7 


43. 


139 


331.9 


57.8 


399 


190.1 




I 


60 


si 


14.5 






19. 


180 


174-7 


43- 


140 


133.9 


sii 


300 




7a 


uJTi 


[^ 


Lat 


i>ir 


D^ 


Ut 


n» 


Dap 


Lat 


Ui> 


Dep 


Lat. 


Dit 


^ 


Ut. 



TABU. 11. 91 
Differeace of Latitude and Departure for 16 Defirees. 


DM 


Lat. 


Dtp. 


DlHt 


Liil. 


Dep 


Disi 


Lilt. 


Dep 


Dial 


Lat. 


Drp 


Dill 


Lat. 


De^ 


3 

1 
i 


°s-s 
06. a 

3:; 


01. B 


61 
61 

1 

69 

70 


sa.9 

6i.\ 

6i.S 
63.8 
54.7 

67.6 


16.3 
16.6 
16.8 
[7.1 


"3 
134 

"5 
is6 

:;i 

139 


iiS.« 

.19.8 
110.7 

iiii 

115-6 


31- 
31- 
3'- 
33. 
33. 
33. 
33- 
33. 
33- 
33- 


i8t 
183 
i«3 
184 

IK 

1S9 


174.8 

mi 

181.6 
181.6 
'83-3 


46- 
47. 
47- 
47- 

JJ: 

48- 
48. 
48. 
49- 


341 
141 
343 
344 

Si 

349 


331-8 
^33-8 
334.7 

^ 

'Si 

^19- J 
340.1 


63.4 
63.6 

P 
P 

03-9 
64.3 
64-4 
64-7 


'3 
M 
'3 

'i 

93 

*4 
IS 
i6 

=9 


II. 6 
11.6 
13-5 
t4.S 

;2:J 

■'£■'- 
"■3 

i:i 

iq.o 


M.8 

03' 

03.4 
03.6 
03 '9 
04.1 
04.4 
04.7 
04.9 

0<,.1 


71 
Ti 
73 
74 
75 
76 

\l 
!2 


68.6 
69-3 
70-5 
7>-5 

7»-4 
73-4 
74.4 

77'1 


18.9 
19.3 

19.4 

■9-7 
■'■■ 

30.4 
M.7 


131 
133 
133 
134 

:s 

■39 
140 


130.5 

J 39.4 
■30.4 
'31-4 

"33-3 
"33-3 
'34.3 
'35 -a 


33- 
34- 
34. 
34. 
34- 
35- 
33- 

1' 

36- 


191 

191 
'93 
194 

'.11 

199 

300 


184.S 

Mi 

ilU 
389.3 
'90.3 

19' .3 
193.3 
'93-3 


49- 
49- 
30- 
50- 
50. 
30- 
31. 
51. 


33' 

131 
353 

3j4 

III 

339 
360 


H3-4 
243-4 

'r, 

349-3 
350.3 
151.1 


65.0 

P 

66.3 

66.5 
66.8 
67.0 
67.3 


05.4 

°Xl 

06. J 
ofi-s 
C6.7 

OJ.l 

°7-5 

07. a 


89 


7M,l 

S: I 
81.1 

a6.() 


"■S 

11.7 

13-3 

ii.S 
11.8 
13.0 


141 
143 
143 

'4' 

146 

146 
149 

MO 


'36-3 

:%:. 

'39-1 

140. 1 

141-0 
143.0 
143-0 

'43-9 
144-9 


3S- 
36- 

37 -( 

37- 
37- 

1 

39- 
39- 
39- 
39- 
40. 
40. 
40. 
40. 
41. 
41- 


104 

3 

109 
313 

i 
319 


194.3 

m.o 
199.9 
100.9 


53. 
53. 
5»- 
53. 
53- 
33- 
33. 
33- 
34. 
54- 


30l 
163 

III 

Iti 

III 

369 
370 


353-« 
354.Q 
335-0 
'56.0 
356.9 

'£l 


67.6 

r. 

68.8 
69.1 

P 

69.9 


31 
33 
33 
34 
35 
36 

39 

40 


19.9 

30-9 
31-/ 
31.8 
33.8 
34.B 

35 ■; 
36. J 


q8.o 
08. ? 

J:S 

09.1 
°9.3 
09.6 
09. B 

10.4 


9' 

'3 
94 

99 


«7.9 
B8.5 
89.( 
90. 8 
9..8 
9J.7 
93.7 
94.7 

?8:S 


13.6 

S4.: 
14^1 

IS. I 

n-9 


151 

'33 

IS4 
■55 

156 
157 
158 
'59 


\'J,:l 

'19-7 
'5'^-7 

'53.C 
'54-5 


103.1 

3:! 
3:J 
'2i 

311.5 
313.5 


54- 
34- 
53- 
55- 
53- 

'■ 

^6. 


371 
373 
373 
374 


161.0 
163.7 

l-i 
fdi 

369.5 
370-3 


70 1 
70.4 
70,7 
70.9 

71.3 

71.4 

71.7 
71.0 
71.3 


43 
44 

il 

s 

49 
SO 


i2:S 

41. J 

4».S 
43. S 
44.4 

r, 
r, 


11.9 


'33 
104 

:^^ 

109 


99.5 
100, J 
101.4 
101.4 
■03,4 


St,.l 

a6/ 
36.9 

37.3 
37.4 

3? 

18. 
18. 


161 
161 
i6s 
164 

■& 

169 

170 


133-5 
'5*^-5 

161.3 
164.3 


41- 
4'- 

41- 

43- 
43- 
43. 


333 

334 
13S 
316 

330 


"3-5 
314.4 
313-4 

316.4 

Si 

"9-; 


57- 
57- 

1 

59- 

39- 
59- 


381 

383 

i!3 

385 
386 

tl 
389 
190 


J7"-4 
171-4 
173-4 
374.3 

lit:. 


73.7 
73.0 
73-* 
73-3 
73-8 
74.0 
74.3 
74.3 
74.8 
75-1 


5; 


49-3 
SO.* 
3I-9 
Ji.i 
53-' 
54. 1 

it 


13.5 
'J-5 
13-7 

14.1 

\t:i 

IS.O 

15.3 
iJ-J 


113 
114 
'15 

116 

Wl 

119 


13:? 

109.1 

ii4!o 
114.9 
115-9 


28. 

39, c 

i: 

3D..: 
30. 

To. 


J7' 
171 
■73 

'75 
17" 

3 

bis 


\%-^ 
.69.0 
170.0 
171.0 
171.9 

'7»-9 
'73-9 
De>. 


45- 
43- 
43 . 
45. 
46, 

'i: 

Lat 


331 
333 
333 
334 

Si 

1% 
n'l 

Diit 


313 -1 
314-1 

\S,:l 

l\K 
111.9 

"99 
Dep 


S: 

60. 
60. 
5o. 
61. 
61. 
fit. 
61. 
5i. 

Lat 


391 
393 
I'M 
394 
395 
396 

^ 

399 
30D 


iKi.i 
181.1 

Zi 

384.9 
185-9 

5K6.( 

388 it 
189,8 
Dip 


7S-3 

Hi 

76.6 
76.9 
77.1 

77-4 
77-6 
Lat. 


Dii 


d™ 


IaL 


Dift 


d™ 


Lat 


fei-^^^i^yfe^*.**- ^ 



TABLE il. 
DilTcreocv ol Liititude aad Depariui 



DUt 


L»t 


Dpp 


Diit 


Lat 


Dtp. 


Disi 


Lul. 


Dep. 


Dist 


Lai 


Uep. 


Disi 


Lat. 


Dfp. 


I 
7 
H 
9 


03 
04 
°S 
06 

3 


i 

i( 

8 

7 
7 
7 
6 


00.8 

oi'.A 
01. 
01.. 


t 

6- 
64 

li 

69 

70 


58. 

^: 
61. 
63. 

67. 


& 16 

6 17 

J 17 

17 

:i 

19 


8 

6 
9 

5 

7 


"3 

134 

\li 


116. s 

>i9:j 

133.0 
134. t> 


in 

33-9 
34.3 
34-5 
34.7 
3i-° 

il:J 

3J.« 


181 
183 

III 

\ll 
187 
188 
189 
190 


174. 

174. 
'75. 
176. 

:;i: 
•& 

igi. 
183. 


49.9 

iO.l 

J0.4 
3°-7 
31.0 

SI.3 
51-5 
51.8 
53.1 
53.4 


3J1 
342 

M3 

Zl 
147 
348 
349 

3'iO 


333. 6 
134.5 

ir> 

lil:i 

339.4 


66 
66 

1 

i 

68 
68 


4 

7 
3 

l 
9 


ii 

li 

19 

10 


13 

il 

19 


6 
5 
S 
5 

4 
4 
3 

3 


03. c 
03.3 
03.1 
03.9 
04. 
04.4 
04. 7 
05 -c 
□S.J 

0^ 


7' 
71 
73 
74 
75 
76 

11 
It 


as. 
69. 

JO. 

71- 
;i. 
73- 
74. 
75. 
7S. 
;6. 


■9 
19 

10 

11 


8 

4 

7 
9 
s 


^31 
i.H 
133 

".14 

135 

136 
'37 
i3« 
139 


llli 
139.8 
130,7 
'31.7 
13J.7 

'33-' 
134 I 

IJ9.4 

143! 3 
:43.3 


iS:: 

37-a 
37-5 
37.8 
38,0 


191 
192 
193 
194 

•$ 
III 

199 

300 


& 

:Si: 

IS9. 
190. 
191. 
I9J. 


S3. 6 
51.9 
53 ■» 
S3. 3 
53.7 
34.0 
34.3 
54.6 
54.9 
55-1 


331 

i;t 
»53 
354 
»5S 
336 

III 


341.3 

343.3 
343.3 

Bl 

ItK 

149.0 
149.9 


69 
69 
69 
70 
70 
70 
70 
71 
71 
71 


3 
7 

i 

8 

7 


31 

19 


^3 

54 

li 

16 
11 





9 
I 


06.1 
07.4 

08.. 


s, 

Si 

8y 
90 


81. 
81. 
84. 

SJ: 


11 

11 
»3 
^3 
53 

14 
S4 


9 

4 
7 

3 


141 

'43 
143 
144 

III 

148 
149 
'5° 


3«.9 
39-1 
39.4 
39.7 
40.0 

40.3 

£:J 

41. 1 
41.3 


a 

309 


■93. 

i94> 

■$: 
i5i: 

'99. 
199- 

3^ 
303. 
i04. 

a: 

3: 

309. 


55-4 

|! 

56.5 
56.8 

37-' 

57 -.1 
57.0 


363 
363 
164 
165 

366 

169 


130.9 
351.9 
153.8 

153.8 
134.7 

S:! 
3:2 

>59.S 


7' 
73 

73 
73 

73 
73 
73 
73 
74 


9 

I 
I 

9 


.1' 
33 
33 
34 

li 

39 


39 
30 
31 
31 

33 
34 


8 
8 

6 

5 

5 

■; 


08.5 
09. 

09-4 
09.4 
09.9 

10.5 
10. 


91 
91 
93 
94 

5i 

99 


SJ: 

89. 
90. 
91- 
9i. 

Si: 
?i: 


»S 

»7 
37 
37 


6 
9 

J 
7 

3 


151 

'S3 

'3.1 

134 

159 


IJi:S 

149.0 
150.0 
150.9 
151.9 

153.8 

153. a 


41.6 

41-9 

43,3 
43.4 
43.7 
43.0 
43.3 
43.6 
43.8 


213 
113 

li 

117 

iiS 

3.9 


59.0 

S9-3 
S9-S 

&; 

60.4 
60.6 


371 
173 
173 
374 

^l 


lii'.S 
361.4 

369.3 


74 
7S 
73 
75 

1 

76 
76 

77 


7 

I 
t 

9 


41 

43 
44 
45 
46 

49 
50 


39 
40 

43 

i 
,1 


4 
4 
3 
3 
3 


II.' 

13.= 
13. 


ii 


?i: 

99. 

103' 
104. 


Ji 

18 

18 
iS 
39 
19 
.9 
30 
30 


8 

7 
9 

i 

1 


161 
163 

Jfi3 
164 

169 
170 


■54.8 
155.7 
156.7 

'H 

159.0 

160.5 
.61.5 
163.5 
161.4 


44.4 
44-7 
44-9 
45.3 

tA 

46.3 

4fi.6 

46.9 


333 
334 

33S 
136 

339 
13a 


313! 

315. 

319. 


60.9 
61.1 
61.5 
61.7 

63:^ 
63.6 

61. s 

Si; 


381 
3S3 
383 
38^ 
385 

387 
3g4 
189 


370-1 
371.1 
373.0 
373.0 
374.0 

374-9 

:;i:! 


77 

1 

79 
79 
79 
79 


5 

7 

I 

8 

7 
9 


SI 

53 
54 

?! 


49 

JO 

so 
SI 

Jl 

S3 
S4 

?i 
57 





14. 

'.V 

'S-A 


114 

iii 

1 119 


106. 

S: 

109. 

113. 
"S- 


30 
3° 
3J 

31 

3-' 
3-i 
31 
33 


6 
9 

7 

! 


171 

I7» 
'73 
'74 

:;i 


164.4 

&i 

169.3 
17Q.1 
171. 1 
171.1 
173.0 


47-' 
47.4 

48,3 
48.5 
48.8 
49.1 
49-3 
49.6 


331 
333 

*33 
«34 

SI 
3 

^39 


M3! 
334. 
334. 

III: 

339. 
330. 


63.9 

134.3 

p 

6s .8 

SI:? 


491 
391 
293 
394 

IV. 

:?i 

399 
300 


IIV.I 
181.6 
181.6 
383.6 

384.5 


80 
80 
81 
81 
81 

8^ 
81 

83 


j 

i 

9 

4 


Dial 


d™ 


Lat 


DUt 


Dep 


Lat. 


Dist 


Dcp 


Lat. 


Dist 


Dc, 


Ul. 


Diit 


Dep 


La. 







TABLE 11. 




U3 




Difference orLalilode and Depiirtiirp fur 17 Degrees. 




DiBt 


I-at. 


l)( 


p. DJst 


Lat 


Dep. 


Dist 


Lat. 


P!l 


Diil 


Lat. 


D^. 


Di!i 


Lat. 


Dep. 




i 


01. 


"^ 


1 ^ 


Ts^ 


^8 


TTi 


'"^ 


35- 


"isT 


'"7^1 


51-9 


141 


130.5 


70.5 










6 63 


59- 


18.1 




"6.7 


35. 


iBi 


'74.0 


33 


1 


141 


131.4 


70 


8 






02.9 




9 63 


«3. 


18.4 


"3 


"^■'; 


.36. 


'83 


175.0 


S3 


} 


143 


333.4 








4 


03. a 




3 64 


61. 


18.; 




:i8.( 


36- 


'84 


175.0 


S3 


8 


144 


133.3 




3 




J 


=4. a 




5 65 


61. 


iq.C 


III 


119.5 


36. 


i8s 


[76.9 


54 




*43 


334. 




6 






0;.; 




8 66 


63. 


'9-3 


lit, 


130.5 


36. 


186 


'77-9 


34 




346 


135.3 




9 




J 


00.7 




6? 


64- 


19.0 


;;i 


III. 5 


37. 


187 


178. t 


54 


7 


147 


136.1 








b 


07.7 




3' 6M 


65. 


'9-9 




37. 


188 


'79-8 


55 




348 


137.1 




5 




', 


aH.6 




(, 69 


66. 




139 


ii3;4 


37- 


189 


180.7 


55 


3 


149 


138.1 


73 


8 






°9-^ 




_9 _7o 


66. 




',1o 


■34; 3 


.18. 


'9° 


181.7 


_5i 




J53 

251 


139^ 


73 






17 


10.5 


"Bj 


i, 71 


*^' 


"i^ 


'3' 


113.3 


l87 


191 


181.7 


55 


1 


140.0 


73 


T 






■'■; 




J' 73 


68. 




131 


116.3 


.18. 


191 


■ 83.6 


56 




353 


141.0 


73 
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69. 
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'33 


H7.3 


38. 
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184.6 


56 


4 


353 


141.9 


74 
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70. 
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IiS.i 


39- 


194 


■8S.5 


56 


7 


354 


141.9 


74 


3 




'5 


'4.3 




4' 7J 


7t- 


31. 9 


'3? 


■39.1 


39- 


195 


T86.5 


57 




»S5 


143.9 
144. ( 


74 


6 
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15.3 




; 76 


J3. 




136 


130. 1 


.19- 


.96 


'Ih* 


5; 


3 


156 


74 


8 






16.3 




77 


73. 


33, J 


137 


131.0 


40. 


197 


m.A 


37 


6 


157 


145.8 


75 
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74. 


ai.S 


118 


135.0 


40. 


ilk 


189.3 


H 


9 


158 


146.7 


75 






■9 


18.: 




jg 


75. 


33.1 


'39 


133.9 


40. 


199 


190.3 


58 




159 


147.7 


73 


7 






19. 1 


-£5. 


8 S^ 


76. 


33.4 


140 


'3i.9 


40. 




'91 -3 


Jl 


5 


166 


148.6 


76 







'~ii 


10.1 


c6 
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77- 


^3.7 


141 


'34.8 


41. 


"aoi 


[91.1 


38 


8 


-^67 


149.6 


76 


3 








06 




78. 


14.0 


141 


'•^ll 


41. 




T93.1 


39 




161 


350.6 


75 


6 










7 83 
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»4.3 


M3 


'3&.8 


41 


J03 


194.1 


39 




i6j 


iSr-J 


76 


9 






53 .t 


0; 


84 


H.6 




'.17.7 




304 


195 ■' 


59 


6 


164 


153.5 


77 






^5 


33-') 


07 


3 85 


81. 


54.9 


'45 


'38.; 




105 


'96.0 


i"^ 


? 


165 


153-4 


77 


3 






34.9 


07 


6 86 


«3. 


3J.t 


140 


1,19.6 






'97.0 


60 




166 


154.4 


77 


8 




17 


35. S 


07 


9 87 


«3. 


=5 -4 


'■'Z 


140.6 


43 ■ 


307 


198.0 


6a 


5 


167 


155.3 


78 








36.11 


08 


3 88 


84. 


as. 7 


u& 


141. J 


43. 


308 


198.9 


60 


6 


168 


156.3 


78 






39 


'7.7 


oH 
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85. 


56.0 


149 


'41.3 


'»3. 


30q 


199.9 


61 




169 


357.1 


78 






.10 


3X.7 


08 


8 90 


S6. 


■26.1 


'50 




*3. 


310 


300.8 


61 




170 


358.3 


Jl 






31 


39. (j 


09 


1 91 


IF" 


'^bTb 


'5' 


'44-4 


44. 


111 


^5778 


61 


1 


171 


159-1 


79 


"i" 




35 


30.6 




4 91 


88. 


36.9 


'5' 




44. 




101.7 


63 




•71 




79 


i 




3} 


31.6 


"9 


<> 93 


88. 


^7.3 


'S3 


146.3 




3'3 


103.7 




3 


373 


361. 1 


U 




34 


33. J 


09 


9 94 


89. 


^7-5 


'S4 


147.3 


45. 


314 




61 




174 


ifil.O 


t 




35 


ii s 




93 


90. 


«.8 


15s 


148.1 


45. 


315 
316 


iolie 


63 


9 


17s 


163.0 


80 








14 4 




S 96 


91. 


riS.i 


«5f> 


149.1 


45. 


106.6 


?3 




176 


163.9 


to 


7 




17 


3S 4 




8 9 


91. 


«8.4 


'57 


IJO.l 


45. 


317 


107.5 


63 




377 


164.9 


81 






3S 


3& 1 




I 98 


93. 


38.7 


isfi 


151.1 


46. 


3lfl 


108, s 


P 


7 


iJS 


i6i. 


81 


3 




1^ 


37 




4 99 


94. 


38,9 


159 


■51.1 


46. 


liy 


109.4 


64 




379 


166.8 


81 


6 




■10 


18 3 




7 100 


95. 


39.3 


[60 


153.0 


46. 


330 




64 


3 


i8d 


167.8 




9 




41 


19 s 
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101 


9fi. 


=9-5 


'61 


154.0 


47. 


ill 


111.3 


64 


6 


l87 


168.7 


"bT 


1 




41 


40 1 




3 10 


9?- 


39.8 


163 


'54-9 




331 


111.3 


64 


9 


383 


169.7 


83 








41 I 




6 103 


-)8. 


30.1 


161 


'55.9 




333 


113.3 


65 
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170,6 


83 


7 




44 


4 I 
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99. 


30-4 


164 


156.^ 




314 
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65 


5 


38i 
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83 






45 


43 


13 
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3°-7 


165 


157.8 


48. 


33; 


Hi. 3 


65 


8 


385 


171.5 


83 


3 




46 




'3 
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.66 


'58.7 


48. 


3J6 




66 




386 


173.5 


83 


6 




^7 


44 9 


'3 


7 107 




31-3 


■''I 


159.7 


48. 


317 


117. 1 


66 




387 


174.5 


83 


9 




4^ 


45 9 




108 


103. 


Ji.t 


16S 


160.7 


49. 


338 




66 


7 


388 


173.4 


84 






49 


40 


9 


14 
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104. 


3'. 9 


169 


161.6 


49. 
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67 




389 


176.4 


84 


5 




-i£ 


JL 


8 


ii 




'°s- 


32.1 


-IZ? 


i6i!,6 


49. 
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67 
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84 
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5' 


48 


H 
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3*-! 


171 


iS^i 


so. 


»3' 
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1 


391 
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8s 






52 
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'S 




107. 
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50. 
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^1 


8 
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'3 
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108. 
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50. 
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8s 
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M 
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109. 


33-3 
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68 


4 
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86 






55 
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16 
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33.6 
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7 


195 
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55 


5 
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'7 
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34- > 
34.5 
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i 
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86 
87 
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4 


'7 
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34.8 
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S^- 


m 
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69 


9 
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185,9 


87 
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70 


1 
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87 
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TABLE II. 
DiffereDce of Liitiludc mid De|»irlure for 18 Dt'grees. 



D.-p.]Dist Lat. Ui 



Dim LbI. I>rp. DiM LaL 






TABLE. II, 3; 
Difference at Latitude and Departure for 19 De|>re<i. 


1 


ni«t 


laL 


D*|J. 


DiM 

I 
& 

67 
68 
59 
70 

7" 
71 
73 
74 
7S 
;6 
77 
7B 

J2 


L«t 

12: 

61. 
61. 
63. 
64. 

SI: 


Dep 

19. 

31. 
11. 
11. 
11. 


"J 

ii 

T39 
110 


Lai 


D*p. 


Dwt 


Lai. 


D^p, 


Dim 


Lai. 


D,p. 




'i 

3 
4 

9 


00. 1, 

03.1 
04.7 

3:? 


CO. 3 
03;,1 


■ 14. 

"1: 

;;i: 

119. 


39-4 
39-7 
40.0 
40.4 
40.7 

41.3 
41.7 
4S.O 
4 J. 3 


181 
182 
183 
184 

;si 
;!i 

189 

iqo 


171.1 
■73.0 
174.0 
174.9 

:;j:? 

179.6 
180.6 

:!;:] 
;!j:; 

•.ll:l 


5K.9 
59-3 
59-6 

12:; 

60.6 
60.9 


141 

143 
144 

SI 

Si 

349 

3^0 


Ill 

139.8 
130.7 

»3'-7 
111.(1 
133-5 
>34.S 

SI:J 


78. 5 
7«.! 
79.1 

M 

a,.. 




13 
14 
ij 
10 

\i 

1 
'7 
49 
30 


11.3 

'»-3 
"3-1 
i + .i 

;'■; 

:8.9 

\t:t 

-'■7 
»1.7 
»3.6 
14.6 
IJ.S 
i6.s 
»7.4 
18.4 


03.0 

°3-9 
04.6 
04.9 

oj-S 

31 

06., s 


Si: 

69. 

70! 
7'- 
71. 
73. 
74. 


»4. 
14.4 

M.7 
»J. 

'J.4 


■ 3 
1 4 
• S 
13^ 
137 
138 
'39 
140 


"A: 

"i: 

139. 
130. 
131. 

131. 


43.6 

:::! 

44.9 
45 ..1 

45.6 


191 
191 
'93 
194 
19s 
196 

;;i 

199 


bt.t 
61.5 
6,.l 
63.' 
M.! 

a:f 

p 


'5' 

lii 
153 
154 

'4i 

a 


l|i::1 

339.1 
140.1 

341.1 

141.1 
143.0 

»43.9 
144.! 


1:1 

81.4 
P 

83.3 

11:1 
8:1 




Dfa.H 

07.1 

lis 

>9-i 


8[ 
Hi 
83 
84 

SI 

87 
88 
8v 
yo 

9' 
93 
9.! 
94 
9.1 
9f> 

3i 

99 


76. 

;i: 

79. 
80. 
81. 


10.4 
16.7 
17.0 

»7-. 

S:2 

aS.3 

38. J 

39.0 
19-. 


141 
143 

iii 

'47 
148 
149 


■33. 
134- 
"35- 
136. 

IS: 

'39- 
'39- 

I41: 


r. 

46.6 
46.9 

47.3 
47.5 
47.9 
48.1 
48.5 
48.8 


303 

304 

S 

307 
308 

30.J 


190.0 

191 .0 

I9I.9 
191.0 

;a:! 

;?2:S 


65.4 
66.4 

p 

67.4 
tVi 

6S.4 


161 
167 

i6Si 
169 

370 


146.8 

Si:; 
149.; 

150.6 
isi.s 

151. s 

153-4 

154.3 
155.3 


l! 

86.3 
86.6 
86.9 
«?..! 
87.6 

a,.. 




3' 
33 
33 
34 

li 

39 


19-3 
3°-i 
31.1 
3».i 
3.1 ■! 
34.0 
3S 

37-S 


:o.4 

rt!4 

;i.o 
:3.4 


86. 

I',: 

88. 
89. 
90. 
91 ■ 
9=. 
93. 
94. 


39. 6 

30.0 
30.3 
30.6 
30.9 
31.3 
3 '.6 
3'.9 
31.3 
.11.6 


15' 
151 
153 
■54 
155 
156 


144. 
'43- 

145- 

146. 

;JS: 

149. 
15a. 
IJI. 


49.1 
49.5 
49.8 
SO. I 
SO. 5 
SO. 8 
5'.' 

S3.r 


114 

115 
116 

l\l 

119 


199-5 

S00.4 
ioi.4 

^03! 3 

ii:i 

3:1 


69.0 
69.3 
69.7 
70.0 
70.3 

JO, 6 
71.0 

Vd 


171 
iji 
173 
374 
175 
376 

'?i 


156.1 

ir. 

'2:1 

161.0 

i6r.9 
16; .9 
163. B 
164.7 


88:6 

III 
89.S 
89.9 
90.1 

g:S 




43 

:1 

47 
48 
49 

S3 
54 

ii 

11 
II 


38.8 
39-7 
41:6 
41. S 
43. J 

4S.4 

tl 

48.1 
49.4 

JO. I 

51.1 
S3.0 

59.9 


M-3 
:3.7 
:4-0 

14!? 
[J.O 

IJ.3 


103 

ii 
a 

109 
110 


1^; 
99. 

103. 


.l»-9 
33-3 
33-S 
33-9 
.14.4 
34. J 
34.6 
35.1 


lOi 

163 
'63 
164 

\U 

]tl 
169 

l;o 


IJl. 

'33- 

154. 

'S: 

157. 

Hi: 

■59- 
160. 


51-4 
S4.7 
53-' 
53-4 
53-7 
54.0 
54.4 
54.7 
55 .0 


313 

HI 
III 

119 

110 


109.0 
109.9 

311.; 
113.7 


73.0 
73.3 
71.6 
71-9 
73-3 

73 .C 
73.9 
74.1 

74 6 


581 

:!! 

.89 
390 


'&.1 

167.6 
166. s 
169-5 
170.4 

:;;:; 

173-3 
174.1 


91.5 
91.8 
gi.i 

^:i 

93.1 

93-4 
93.8 
94.1 




16.6 

16.9 

'.1:1 

1S.6 
1S.9 
19.1 
19.5 


"3 
114 

111 

119 


105. 
S: 

:s: 

109. 
113. 


3;. 
^J:i 

37. 
.37-4 

Ii:" 

.38.4 
38.! 
.19- 


171 
171 
173 
174 
175 
176 
177 
178 

\ll 


161. 

l53. 

il 

166, 

'A 

169. 
170. 


Hi 

5a.3 
sf.B 
57 -"^ 

57-3 

Hi 


13' 
131 
»33 
434 
435 
136 

'41 

139 
140 


3.8.4 
119.4 

131.3 

133.1 
334.1 

33S.O 
316.0 
316.9 


75-^ 
75-5 

77.1 
;7-5 

!8:« 


391 
393 
193 

'94 

:;i 

199 
300 


175.1 
176.1 

i& 

llVi 

181.8 
.81.7 
■I3.7 


94-7 
95.' 
95.4 

¥ 

97.0 
97.3 
97-7 




Out Drp. 


Lit. 


Disi 


Dr, 


Ut. 


IJi.t 


Dep 


Lai. 


DM 


Hop. 


Ut. 


nisi 


n,p. 


L.t. 
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TABLE H. 
Difference of Lalilude and Departui 



Disl 


LaL 


Dcp. 


Disl 


Lat. 


D..p. 


DIel 


1^1. 


Di|i. 


Dist 


Ul. 


De,. 


Disl 


Lat. 


D,p.| 


3 
4 

i 
I 

9 

'3 
14 
"5 

I'l 
I? 


03 
04 
OS 

;1 

16 


9 

8 
7 
6 
6 
5 

: 
9 

8 


01 


3 

7 

7 

4 
7 


61 
62 

^^ 

^^ 

tl 
69 
70 


Ill 
&'. 

61. t 

61.0 
63.0 
ttl 
65.8 


3J 

*3 
13 


9 

5 
9 

9 


U3 

III) 
110 


"3 
114 

\\i 

ul 
119 


7 
6 
6 
5 

5 

4 
3 

: 




7 

i 

8 


181 
181 

s 

186 
189 


170 
171 

I7» 

lyi 
'73 
'74 


i 

8 

7 

J 


fii.9 
62.2 
61.6 
61. 9 

Hi 
^:^ 

6s .c 


342 
343 
M4 

Si 

349 
35q 


156.5 

119 -3 
130.1 
231.1 
231.1 
133.° 
134.0 
1.34.9 


8: 
81 




03 
04 
04 

OS 
05 

3 

06 
06 


8 

i 


;i 
71 
73 
7-1 

75 
7^ 


66.7 

in 
69-5 

70. s 
71 .4 
73.4 

73-: 


»4 
*S 

?^ 
j6 
l6 
17 
17 


3 

3 
7 

3 

7 


i3> 
131 
'33 
134 
'35 
136 

'.% 

'39 


113 

114 

IK 

['i 

111, 
'30 
■3' 


9 

I 




8 

S 
9 

5 
'J 


191 

193 

'93 
'94 
'95 

lyf 

'97 

198 
199 


;s2 

181 
1S2 

\ll 

]li 
■87 
187 


5 
4 
4 

; 
■ 

9 


66.4 
66.7 

67 .c 
68.4 


»5l 
351 
»S,1 
ai4 
555 
5S6 
357 
558 


m 
liq 

139.6 
140.6 

14:. S 

141.4 
143.4 
144.3 


11 

86 
86 

1 

ga 

88 


8 
9 


'3 

i 

S9 

3b 


'9 
13 

»4 


7 
7 

i 

4 
3 

; 


07 

□s 

og 
09 
09 
09 


5 
9 

6 
9 

6 
9 
.1 


Hi 
81 

1 

89 
90 


76.1 

78.5 

gi.S 


17 

i8 
18 
ig 
ig 

30 
30 


7 
J 
8 


141 
141 
I +3 
144 
'45 
I4(. 

IS 

U9 

110 


■34 

IS 

'39 
140 
141 


5 
4 
4 

; 




6 
9 

i 
9 


103 
104 

'3, 

209 


18H 
189 
190 
191 
192 

'93 

194 

;;? 

'97 


2 

g 

6 

5 
5 


6f-7 
69. 

n-i 

70. 
70.5 
70. S 
7'- 
7'. 5 
71.8 


361 
365 
>63 
»64 

369 
370 


'iU 

149.0 
250. 

2J0.9 
2S..S 
151.8 

153. T 


90 
90 
90 

9' 
9' 
9' 
91 

95 




3' 

31 
33 
34 

39 

40 


19 
3° 
31 
31 
3» 
33 
34 

37 


9 

g 
7 

6 
6 


'3 
'3 
11 


9 

° 

7 

3 
7 


91 
91 
93 
94 

9i 

96 

9' 


ip 

8S.3 
89.3 

yo.3 

9t.2 

92.1 
93.0 
94.0 


3' 
3' 
31 
33 
3» 
3* 
33 
33 
33 


I 
I 


151 
151 
'53 
'54 

'.11 

;s 


'43 
'44 
.45 
.46 
'47 
148 
'49 


t 

8 
7 

I 

5 

: 
4 






119 

M'. 

a»4 

125 

527 
218 
139 


198 
'99 

20.1 

204 
205 


I 
9 


73.2 
7a-5 
71.9 
73-2 
73-5 
73.9 
74.5 
74.6 
74.9 
75.5 


»7> 

372 
473 
374 
175 
276 


'54. 7 

159-4 
160.1 

)6l.3 

J62.3 
363.' 


92 

93 
93 
93 
94 
94 
94 
95 
95 
95 




43 

49 

so 


38 
39 
40 
41 

43 

i 

47 


5 
S 
4 
3 

; 


14 
14 
14 

'5 
15 

;j 

j6 
16 


4 

7 

4 
7 

4 

1 


104 

s 

107 
108 
[09 


94-9 
95.6 
96.8 
97.7 
9N.7 
99.0 
100.5 
101.; 

10,1 ^4 


34 
34 
35 
3i 

1 

37 
.^7 


5 
9 

6 

I 

9 
3 
6 


161 

]% 

169 

170 


'5' 
151 
'53 
154 
'55 
'56 
'36 

'59 


□ 
9 






a 

109 

st3 
114 

ill 


I 

b 
5 
4 
4 


75-6 

76.6 
77.0 
77.3 

78.3 
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Difference of Latitude and Departure for 22 Degrees. 
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TABLE 11. 43 
Difference of Lalitude and Departure for 27 Degrees. 


Diti 


Ut. 


Dep. 


Dial 


Lat. 


Dep. 


Diit 

"3 

115 
lift 

\'I 

119 

no 


L>t 


D,,,. 


Diat 


Ldt. 


Dep 


11"" 


Lnl 


Dep. 


3 
4 

6 

I 

9 


03 
OS 


I 


OQ.S 

00.9 

01.7 
03.1 
03.6 
04.1 
04. ^ 


61 

^^ 
70 


54.4 

SS-9 

i6.1 
57 ■ = 

Hi 

S9-7 
60,6 
61. S 


57.7 
iB.i 
18.6 
19.: 
19-S 
30-0 
30-4 
30.9 

I'd 


■07. 
108. 
109. 

■13! 
"4. 
■14, 
'■.I- 


J4.9 
iJ.B 

SO.3 
i'-7 
57.1 

IK 

58.6 

59-0 


iSl 
iSl 

III 

\li 

III 
189 
19° 


,6,.3 
161.1 

.69.1 


89. 

89. 

1 


943 
»44 

146 

148 
149 

15° 


914. 

\\l: 

119. 


109.4 
109.9 

tii.l 
111.7 

iiiifi 


'J 
'i 

ii 


09 

13 
■4 
ij 

"7 




D5.a 
05.4 
05.9 
00.4 
06,8 
o;.3 

3:; 

oS.fi 
09.. 


71 
71 
73 
74 

7i 
76 

11 
It 


63.3 

p 

70.4 


31.9 
3^.7 
33-1 
33-6 
34 -o 
.14-5 
35.0 
3S.4 
35.9 
.16-1 


131 

132 

'33 
134 

'39 

140 


110. 

■19. 

113" 
"3. 
:i4- 


59.5 

60.8 

fit. 3 

61.1 

61.7 
63-' 

6,.6 


191 
191 
193 
194 

;p 

199 

100 


IJO.l 

171.1 
179.0 
171.9 
173.7 
174.6 
175.5 

'76.4 
177.3 
17S.9 


ii 

88. 

1 

90- 
90. 


15' 
159 
153 
154 

l^ 

»57 
958 

'2 


"3. 
994. 

'A 
'.%: 

999. 
919. 
130. 

93' ■ 


l'4!4 

114.9 

;il;! 

.16.7 
117. 1 


91 

i 

3" 


18 

14 
14 

li 




09. s 

".3 

:i.M 

11.3 
11.7 

'.tl 


SS 
!i 

89 
90 

91 
9' 
93 
94 
9S 
9ft 

99 


71.1 
7J-I 


36.8 
37 ■» 

ill 

39-0 
39-S 


141 

143 
144 

:% 

149 

MO 


\\i: 

117- 
118. 
:i9. 
130. 
131- 
131. 
131. 
133- 


64.0 
64.J 

64.9 
fi5.4 
6j.8 
66.3 
66.7 


104 

s 
a 

109 


I79-I 

iHo'.a 
181. 1 
189.7 

'P 

187.1 


91. 
91- 
91. 
99. 
93- 
93- 
94. 
94. 
94. 
9.S- 


961 
169 

in 
Hi 

167 
168 
969 


»35. 

=33. 
134. 

Vi: 

937. 

'4: 

»39. 

940. 


1.8.5 
.18.9 

119-4 

II9.9 


3' 

11 

34 

37 

39 
4o 


\l 

19 
30 
3' 

3» 
33 
33 
34 
3S 




'4.5 

IJ.O 

i6.il 
17.3 

;i:I 


81.0 


44.0 

44. s 

44.9 
45.4 


15' 
151 
153 
154 


'34. 

its: 
•11: 

■39- 
1.19. 


08.6 
69.° 
69.9 
70.4 
70.8 
7' .3 
71.7 
71.1 
71.6 


113 

115 

9(6 

l\l 
119 


.88.0 
188.9 

.90.7 
[91.fi 
199.5 
'93.3 
194.9 
195.1 

nfi.o 


1 

96. 
97- 

I 

99- 
99. 
99. 


971 
171 
973 
174 
975 
976 
977 

If, 

180 


943- 
944. 
94 J. 

I'd: 

III: 
149. 


113.0 

t"i3-S 
113-9 

194.4 
3114.B 

!.ti6.7 
117.1 


41 

4; 

ii 

:s 

49 
SO 


36 

Ii 

39 
40 

41 
41 
43 

44 




ia.6 
19.1 
19.5 

10.9 

ii'! 
11. "7 


103 

lOJ 

is 

109 

tio 


90.0 
90.9 

91. S 
92.7 
93.' 
94.4 


45.9 

:u 

47.1 

tl:\ 

48.6 
49.° 
49. i 

49.9 


161 
161 

'& 

165 

ii 

I6y 
J70 
171 

173 
'74 
175 
176 
177 
178 

]ll 


'43. 

147. 
149. 

IJO. 
HI. 


73.1 
73.S 
74.0 
74. S 
74.9 

ll-i 

77-s 


113 

ni 

139 
130 


196.9 
197.8 
198.7 
199.fi 

901:; 
903.1 
104.0 
104.9 


103 i 
103. 
104. 


181 
s83 
984 

986 

989 
190 


150. 
iji. 

953. 

953- 
>53. 
954. 
»5i. 
156. 


,\ll:', 

•.zt 

'3° 3 
130.7 
'3'.s 
'3'-7 


i' 

SI 
53 
54 
55 
5<i 

12 


'i 

49 
49 
50 
S" 

SI 
53 


5 


14.1 
14.5 
15-0 
^5-4 

''■I 

16. & 

»7.j 


"3 

"; 

n6 

;;! 

119 


9S.9 

99-8 
100.7 
101.6 
104.5 
103.. 

iH 

106.9 


51.1 
59.7 

54.0 

54. S 


'51- 
'53- 
154. 
155- 

IJi: 


7«.J 
79.0 
79.4 
79.9 


13' 
933 
133 

>34 


3;? 

!09.i 

Ji3io 
913.8 


104. 

i°S. 
'05- 

106. 
106. 

107. 

108 ; 
109. 


993 
194 
195 
196 

m 
199 
300 


9fil. 
9fi». 

961. 
153. 

S; 

967. 


135-1 
13».6 
'33 .0 
"33.5 
133.9 

'35-3 
4135-7 
3'3<5.» 


Dim 


Dep 


Lat. 


Disi 


Dep 


Lat. 


Dist 


D,p 


. Lat. 


ni.i 


Dep 


Lnt 


nisi 


Dep 


Lat. 


P 2 fov «a Oc^iLct*. "^ 



u 






DiSeren 


TABLE 11. 
ce of latitude and Depart 


ure for 28 D 


s 


rc«. 








Dt)t 


Lat. 


Dep. 


DUt 


Lat. 


Dcp. 


Di.t 


Lat. 


Dep. 


Diit 


Lat. 


Dcp. 


Dist 


Lat. 


Dtp. 


3 

4 

i 

I 

9 




2 

6 

; 
; 

i 


03 
03 


9 
9 


6. 

69 
70 


53 
54 

z 

60 
61 


I 

5 
4 
3 

1 

8 


Hi 

30.0 
30.5 
31.0 
31.5 
3'-9 
31.4 
.11 -9 


ii 

119 

no 


ID6.H 

a:J 

109.5 

110.4 

111.3 

113.0 
113.9 
114.8 


56. B 
57.3 

¥ 

58.7 

J9.1 

a; 

60.6 

Gi.o 


13: 

iii 
its 

.89 


161 
161 

\% 

166 
167 


3 

; 

i 


i 

86 

!i 

88 
89 


4 
9 
4 
9 
8 
,1 
7 


141 

141 
34; 

34! 
146 
147 
148 
149 

HO 


itv.8 
113.7 

il6!3 

119.0 
319.9 


113 
"3 

i'5 
"5 
116 


6 

c 
5 

4 
9 


■3 
14 

'9 


H 


7 

6 
5 

I 

7 


OS 
06 

08 
OS 
"1 


I 


7" 
73 
73 
74 
75 
76 

J2 


n 

i 

68 
69 

7° 


7 
6 
5 

3 

i 

6 


33-3 
33.8 
34.3 
34.7 
35.1 

r, 

36.6 
37.1 


>3" 
13a 

'33 
'34 

•s 
;is 

'39 
140 


115.7 
116.5 

119.1 

rii.7 


".i 

61.4 
61.9 

63.8 
64.3 
64.B 

til 


191 

19s 
193 
194 

199 


169 
170 

'7' 
'73 
173 
'73 
'74 


b 
i 
4 
3 
3 

i 
I 


89 
90 
90 
91 
91 
91 
91 
93 
93 
93 


7 
6 
5 
S 

9 


351 
351 
15.* 
354 

35J 
156 

357 
35H 
359 
160 


111. J 
113.4 
1:4.3 
1:5.1 
116.0 
116.9 

\%i 

119.6 


'M 

118 
"9 
119 


8 

7 
7 
6 


33 

lA 
*i 

16 

;s 

S9 
30 
3' 
31 
33 
34 

'J. 
U 

39 
40 




S 
3 

8 
7 
6 


09 


9 

7 
7 
6 


a. 

11 
li 
ll 

«9 
90 


7' 
7» 
73 
74 
75 

79 


S 
4 

3 

1 

2 

I 


39.0 

.19-4 
39-9 
40 Ib 

i\i 

45.1 


141 114.5 
I43|i»6.3 
144' 17. 1 
1451^8.0 
146.18.9 
■47'19-K 
1481.10.7 
149131.6 


r. 
p 

69.; 

70.0 
70.4 


301 
303 
104 

a 

309 
310 


'.',1 
[ll 

181 
181 
183 

i 


5 
4 

i 

7 

5 
4 


94 
94 
95 

97 

i 


8 

i 

7 
7 
6 


161 
161 
163 
964 

III 

367 
168 
169 
371: 


13° -4 
13' .3 
131-3 
1.13-1 
134.0 
134.9 


111 
'13 
113 
113 
114 
114 
115 


5 

5 
9 

9 




3 

i 

7 

4 

1 




; 


9' 

91 
93 
94 

99 


81 

1 

ll 


3 

j 

S 

1 


41.7 
43.1 
43.7 

4J.I 
45. 5 
46.0 
46.5 
46.9 


J5H33-3 
i5a'34.i 
i53l'.».' 
154,1.15.0 
155136.9 
156 '.17. 7 
157 '38.6 
156139.5 
159 '40.4 
160141.3 


70.9 
7II8 

r;:J 

73.1 
73.7 

74.3 

74.6 


113 
314 

l\i 

Vi 

119 

110 


1M6 
;i3 

igo 
191 
191 
'93 
194 

;f 

196 

'99 

103 


3 
1 

J 

1 

1 

! 

7 
5 
4 

.; 


99 
99 

103 
103 
104 
104 
105 
105 

106 
107 

IS 


i 

i 
9 

9 
3 

8 
7 
6 

5 


171 

371 
173 
374 
375 
176 

X 


139-2 

I'M 

Ml -2 


118 
ii9 
lly 
1.1° 
130 
13 ' 
'3' 




41 
41 
43 

:i 

49 




i 

7 

6 

! 

; 




6 


i 

13 

109 


90 

9' 

93 
94 

96 
97 


i 

( 

4 

1 


47.4 

tl:l 

48. B 
49-3 
49.8 
So.l 


161141.1 
161 143.0 
163, "43.9 
164144.6 

169149.1 


7J.O 
J7.5 

iJ:5 

,8., 

n-i 


113 

114 

117 
118 
119 

aid 


181 

a8i 

ii 

185 
386 
187 
388 
189 
190 


14M.1 
149.0 
149-9 
15° .8 
351.6 
153-5 
353.4 
'54.3 
155-3 


i.li 

131 
131 
133 
'33 
1.14 
1.14 
135 
1.15 
136 




S3 
34 

ii 


S3 


I 
I 

4 


i 


9 
9 


"3 

ill 

117 
119 

110 


99 

103 
104 




I 

7 

: 
; 


I'i 

S3-' 

53-5 
J4.0 
54.5 
J4.9 

5S-4 
5S.9 
56.. 1 


171151.0 

i7i|ijr.9 
i73'5i.7 
■ 74153.6 
'75154.5 
176155.4 
I7;|'S6.3 
178157.5 
ijgl.sS.o 
l80|ij8.9 


80.3 

81.7 
81.3 
81.6 
81.1 

Hi 

84. 5 


13' 
131 
133 
134 

1.19 
140 


M4 

135 

106 

3 

109 


8 

I 

5 
4 
3 

c 


id8 
108 
109 
109 


9 

4 
9 
3 
8 
3 
7 
3 
7 


191 
195 
193 
194 
19; 
196 

^ 

399 
300 

ni»t 


156.9 
357. 8 
358.7 

llV.l 
163.. 
164.0 
164.9 

n7i7 


36 
'37 

ii 

139 
1.19 
'39 
140 
HO 




D/.. 


D,,. 


L... 


DiM 


n,f 


Lat. 


DiKt 


Dc-p 


niit 


On, 


U 




U 





for (i2 I>e{;fe«. 



TABLE II. 
Difference of Latitude aud Depart 



; 

i 
I 

9 


Lat. 


Dep 


Di.l 


Lat 


Dep 


I)«t 


Lat. 


Dep. 


Di»t 
183 

',& 

1H9 

190 


Lat. 


Drp. 


D«t 


Lat. 


Dep. 


05 

07 
08 




00. 

01! 

01. 
03. 
03. 
04. 
04. 


61 

'A 

69 

70 


53- 
54- 

S5- 

S9. 
6d. 
61. 


, 29.6 

30.1 

30-5 

3 31.0 

' 3»-i 

6 3»-S 
33-0 
33.5 

= 33-9 


"3 

134 

ug 

1,10 


•2 

a 

loq 

iii 
;;s 

118 

"9 


8 
7 
b 

; 

1 
7 

6 
4 

< 
8 

2 


iB.7 
59-1 

60.6 
61,1 

til. 6 

61,1 


■5« 
'59 
160 
i6o 

161 
[61 
■63 

•X 

166 


8 
I 


^1 
88 
89 
89 
90 
90 
91 
9' 
93 


8 


141 

343 

34: 

ii 

147 
348 

M9 

3SC 


3,0.8 
•111.7 
111. 5 
"3.- 

iiK 

3l6.i 


116.8 

"9.3 
119.7 

130.7 


19 


17 




i: 

06. 

i; 

us. 
09. 


7' 

71 
73 
74 
75 
76 

11 
It 


63. 

'4: 

64. 

ti: 

69. 

JO. 


34.4 
36.» 


'3' 

133 
133 
'.14 

Mi 

136 

;iJ 

139 

140 


{4.1 
6s .0 
61.4 

6^:5 

66., 
67.4 
67.9 


191 
191 
•93 
'94 

199 


167 

:% 

169 
170 
171 
173 
■73 
174 

'74 


\ 

7 
6 

I 
9 


91 
93 
93 
94 
94 
95 

'i 

96 
97 




351 

IJ3 

35.1 
154 
155 
356 
357 

\^ 


319 ; 
"3-0 

'■Mi 


1*1.7 

133.7 

■33-1 

131.6 

iil'i 


11 

10 


"9 

»3 
14 




10. 
11! 

:i: 

14 

>4- 


81 
Hi 
8.i 
84 

li 

ll 
89 
90 


70. 
71. 

73- 
74. 

;i: 

77- 
77. 
78. 


39-3 
39.B 

40. 3 

40-7 
41.1 

■♦--7 
41.3 

il:'. 

43.6 


■43 
144 

■43 

Hi, 
"47 
148 
149 
ISO 


134 

;:j 


2 
I 

4 


6K.4 
68 .8 

Iii 

7>.3 

7". a 
73.3 
73.7 


303 
304 
305 
306 
307 

3d8 

109 


'.',i 
\ii 

iSi 
181 
■«.! 


7 
5 
4 

; 

I 

7 


97 

?^ 
98 
99 
99 




361 
263 

361 


338.. 1 
339.3 
3J0.O 
1,10.0 

33'. 8 

333.6 

3.w.i 
134.4 


126.5 

138. J 

139.0 
139,4 
139.9 
130.4 

'-'°-9 
i3'-4 
'3'-9 
■31.4 
'33.8 
'.13.3 
133-8 
'34.3 
.34^1 
'35-3 
<.1S-7 


3' 

3; 
34 

li 

39 
40 


•J, 

'9 
30 
3' 
31 
33 
34 
3S 




16.; 
17. c 
i7-i 

III 
.8.9 
iq-4 


9" 
91 
93 
94 

99 


It: 

Si. 
Si. 

1 

87- 


44.6 
45.1 

r, 

48. s 


'5" 

1J3 

153 

HI 


'.34 

IS 

'.^ 

'39 
'39 


2 
J 

4 
3 

9 


73-» 
73-7 
74-3 
74.7 

1; 
76.6 


ill 

317 
319 


.84 
\',i 

;ii 

■ 88 
1S9 
190 
191 


! 

; 

2 

7 
; 


104 

104 
105 

\°A 

106 




1 


237.0 

a;J 

340. J 
■4' .4 

'43.3 
343.1 
344.0 
344. <1 


49 


39 

41 
43 




19.9 

30.4 

ao.B 

;;:» 
Hi 
lb 

34-3 


10; 

ii 

;^ 
10^ 


89: 
90. 
91. 
9'. 
93. 
93- 
94. 

?^; 


49.0 
49. J 
49.9 

r4 
r.:', 

il:t 


lOi 

163 
163 
164 

;^^ 

170 


•43 
144 


I 
4 

3 

i 

7 


III 

79.0 

Hi 
P 

83.4 


333 

33; 

336 

III 

339 


'93 
'94 
'95 

\V. 

199 


2 

7 

; 

; 


107 

;a 

T08 
109 
109 




.8: 

389 
390 


'49.3 
350.' 
351.0 
351.9 

3S3.f 

353 -t 


.36.3 
136.7 
'37.2 

ii:- 

'39.' 
139-6 


i 


44 

% 

49 
49 
50 
S' 


S 


14.7 
3J.3 

'XI 

39. 


113 
114 

"S 

1:6 

;;i 

"9 


1 

99. 
103, 


!3-8 

in 
¥ 

37-» 

Jr. 


iji 

173 
173 
174 

m 

\ii 
III 


149 
150 

>5i 

153 
153 
"53 
■54 

•li 

'57 


4 


I.;:? 

p 

'M 

86. )l 
87-3 


'3' 

333 
133 
334 

m 
i^ 

»;i9 
340 


103 
304 

a 


i 
I 

9 


"3 
"3 
"3 
114 
114 
"5 

\\i 


4 


391 
393 
193 
194 
195 
39ft 

ss 

399 
30a 


»S4.3 
»5S.4 
356.3 

'$.1 

158.9 

si 

■6,.j 

363.4 


141. 1 

143.; 

143.0 
143.5 

'44-5 

'43-4 


Diitl 


Dep. 


Lat. 


U»( 


d™ 


L«t. 


DIM 


Dep. 


Lat. 


Dial 


I), 


p 


Lst. 


DLs 


-23i 


Lat. 



TABLE 11. 
DiSerence of Latitude and DeparlHi 



Dial 


LaL 


Dep. 


Dill 


Lat. 


Dep 


Dijt 


Lat 


Dep. 


Dial 


!«. 


Dep. 


Dist 


Lat 


Dep. 


3 

4 

1 

i 


03 
04 

Oi 

06 
06 
07 


9 
7 
6 

5 


OO.J 

01. i 

0J.5 
03.0 
03-5 
04.0 
°4.5 


61 
6i 

64 

^^ 

^^ 
6, 


S3 

S3 
54 

!i 

59 


8 
7 

: 

i 

6 


30. 

31. 

3^. 
.1'- 
33. 
33. 
34. 
34. 
35- 


11: 
13; 

;i 

"9 

lie 


104. 

S: 

107. 
108. 
■C59. 


60 

61 
6s 
61 
63 
63 
64 

It 


5 
3 
5 
5 

5 


t8i 
i8i 

1 

\ll 
.89 
190 


156. i 

:iS:; 

'61.1 
161.9 


90-5 
91.0 
91.5 
93.0 

93. S 

93.0 
93.5 
94.0 
94.5 


341 

343 

144 
345 
346 

348 
349 
ISO 


id8. 
309. 

313! 

Ill: 
315- 


131.5 

133. S 

133.0 

'»3.5 
■ 34.0 
"4. J 
135-0 


09 

'3 

13 
14 
'S 
16 


i 
4 
3 

□ 

9 

7 

5 
3 


05-5 

06:° 
07.0 

Hi 
08. i 
09.0 

09. s 


7' 
73 
73 
74 
75 
76 

n 
s 


61 
61 

1 

i 

6, 


: 

8 
7 
5 

3 


35. 
36. 
36. 
37- 

i 

39 
39- 


131 
133 
■33 
134 
135 
1,16 
«37 
•38 
139 
140 


"J: 

116. 

;;i: 

"9. 


66 
5' 
li 

68 

69 
70 


5 
5 
5 

S 

i 


"93 
"93 
'94 
'95 
196 
'97 
I9'8 
'99 


1^:3 
llJ:; 

r7o.6 
'7'. 5 
'73.3 
'73-3 


95. S 
96.0 
9S-5 
97.0 

r. 

9B.S 
99.0 
99.5 


35' 
3S3 
353 
354 

'M 
'S 

159 
160 


:;i; 

119. 

no! 

313! 
534. 
335. 


\lii 

136.5 

m 

138.5 

'39-0 

'39.5 
130.0 


l6 
11 

SO 


'9 
'9 

24 

16 


I 

7 

J 


10.5 

II. s 

la. 5 

"3-0 
13.5 
14.0 
H.S 
IS-O 


81 

8] 
83 

89 


70 
71 

71 
73 
74 
7J 
70 
77 
77 


9 

S 
3 

9 


a'. 

43. 
43. 
44. 
44. 
45- 


143 

'43 
t44 
145 
146 

148 
149 

ISO 


is- 
ii: 
i:j: 

119. 
119. 


70 
7" 
7" 
73 
73 
73 
73 
74 
74 
7^ 


s 

5 

5 

5 

5 


104 
30; 

309 


174.1 
'74-9 

:;i:5 

iil:5 

r8i.o 
'81.9 


'OO.J 

101-5 

101.5 
103.0 
103.5 
104.0 
"04.5 


lAi 
161 
363 
164 

III 

Itl 
1C.9 
370 


1V>. 

3l6. 

;a: 

319. 
33a. 
331. 
331. 

3.33. 

3,13. 


130 -J 
131.0 
'31. S 
133.0 
133-5 
'33.0 
'33-5 
'34.C 
'34 i 
'.15-0 


3' 

3» 
33 
34 
3i 
3* 

11 
39 
40 


a6 

19 
31 

31 
33 


8 

7 
6 

3 

i 


•Ai 

17.0 

\li 

.8.S 
19-0 
19-5 


9' 
93 
93 

94 
95 
95 

11 

99 


7« 
81 

83 

ll 

84 

1^ 


8 
7 
S 

3 

9 

7 
6 


46. 

47. 

li: 

48. 
49- 
49- 


15' 
153 
'53 
'54 
I5S 
156 

\ll 

;i2 


1.30. 
133- 

'33- 
'34. 

ii: 

;s: 


77 

79 
ll 


5 

5 

5 

5 

5 


315 
116 

l\l 

319 


'83.7 

iiii 
ii;i 

189.7 

190. s 


107. Q 

IO8.J 

'r.),o 
109.5 


171 

III 

374 
475 
«;6 

Ill 


334- 
»35- 
336- 

339- 
»39- 
340. 
341. 


132:1 

■37* 

'3:1 
■3B.S 
139-0 

139 -3 
'4Q.O 
'40. s 

'4l!s 

■43.5 
'43.0 
'43.5 
144.0 
144-5 
145-0 


41 
4,1 
44 
45 
4(> 
47 
4I* 
49 
SO 


35 
36 

Ii 

39 
39 
40 

43 


5 

8 
7 
6 


10.5 
ii.5 

11.5 

33.3 

»3.S 
14.0 
14. i 
iS-o 


'03 
104 

n 
a 

to9 


^^ 
89 
90 
90 
91 
93 
93 
94 
95 


5 
3 

I 

J 

5 

1 


50. 

53- 
33- 

54. 


t6i 
163 
164 


'39- 

141 i 
143. 

'i: 

'47- 


80 
81 

Si 
8] 

83 

i' 


5 
; 

s 
5 


■141 

333 
«4 

119 

3,10 


191.4 

'93.3 
193-1 

194 .D 
'94.9 

;?i:l 

199-3 


"0.5 

III. 5 

"3.; 
113 .0 
"3.5 
'I4.0 
114-5 


381 

383 
383 
J84 

Si 

:si 

389 
390 


143. 
344- 

345. 
146. 
146. 

Itl: 

349- 
350. 

351- 


SI 
SJ 

54 

a 

ii 


45 

49 

5° 
51 

51 




1 

6 
5 


Hi 

■6.5 
17.0 

38.5 
30.0 


"4 
"5 
116 

i;i 

119 

I id 


9" 
97 

99 




9 

I 

5 

; 
9 


li: 

57. 

11: 

58. 
59- 


•T 
171 
173 
174 

m 
:;j 


'48. 
149- 
149- 
130. 
■3'- 
153. 
153- 
154. 
'55- 
'55- 


86 
87 

Si 

89 
90 


5 
i 

5 
5 
5 


333 
333 
334 
335 

31(6 

137 
338 
339 
3+0 


303.5 
304.4 

S:; 


Wii 

.i6.i 

117. 

■'8.5 
119-0 
119.5 


J91 
191 
193 

394 

:?i 

399 
300 


35»- 
3i». 

353- 

354. 

ii: 

159- 


;s:i 

146.5 

147-0 
147-5 

I4«.0 

148-5 
149.0 
JU9-S 
150.0 


Dip>t 


Kcp 


Ul. 


Disi 


Dfp 


Lat 


llois 


Dep 


Lat. 


Dia 


Dep 


Lat. 


Di8t 


Dtp 


. Lat. 







TAIJLF, 11. 


47 




Difference of Lalilude and Depar 


ure for 31 Degrees. 




IJiM 


Ui(. 


Dt 


.. Disi Lai. 


Di 


Di>l 


Lat 


Dn>. 


DisI 


Lat. 


Dcp. 


Dift 


L»t. 


nep.l 




, 


00.9 


"00 


1 ~bl 


53.3 


3' 


131 


^ 


63.3 


Ts^ 


155.' 


93-' 


J4, 


106.6 


1:4. 1 1 






01.7 




61 


53 




31 


131 


.04. 


61. K 




l'6.D 


93-7 


341 


307,4 




6 




: 






3 63 


54 




3» 


133 


105. 


63.3 


181 


■i6.9 


94.3 




308.3 


135 








03.4 




] 64 


S4 


9 


33 


134 


106. 


63.9 


184 


■57-7 


94.8 


344 


109.1 


'15 








04-3 




c ts 


li 


7 


33 


135 


107. 


64.4 


'85 


■ J8.6 


95-3 


345 




136 








05,1 


03 


1 66 


6 


.14 


136 


108. 


64.9 


i8(. 


■ 59.4 


9S.K 


346 


310-9 


116 






7 


06.0 


03 


t 67 


57 




34 




.08. 


65.4 


187 


.60.3 


96.3 


54? 


311. 7 


117 






k 


06.9 




1 ti 


ii 


3 


35 


138 


J^- 


65.9 


iHB 


i6t.i 


96.6 


348 




117 






s 


3:2 




6 69 59 




35 


139 




66.4 


189 


■ 6i,o 


97.3 


349 


3i3;4 


118 








05 


3 70 to 




3b 






67.0 


^90 


163.9 


.97:9 


-355 




118 








09.4 


05 


7 71 


60 


9 


36 


^ 


71^ 


67.5 


191 


'?3-7 


98.4 


iji 


"S' 


129 








10.; 


06 


i 73 


61 


7 


37 


133 


||3- 


68.0 


193 


164.6 


98.9 


35 J 


n6.o 


139 






'■ 




06 


J 73 


6j 


6 


H 


133 




68. J 


'93 


r6s.4 


99-4 


153 


316.9 


'30 






14 


11. 


07 


1 74 


53 




3° 


134 




69.0 


194 


.66.3 


99-9 


154 


317.7 








IJ 


11. 9 


07 


7 7S 


64 


3 


38 


'35 


"S. 


69-5 


'95 


.67., 




*5S 


116.6 


'31 






16 


'3-7 


ok 


= 76 


Sj 




39 


136 


116. 


70.0 


1 1)6 


i6fi.o 


100.9 


156 


H9.4 








■7 


14.6 


oB 


« 77 


66 




39 


137 


117. 


70-6 


197 


168.9 


iOi.s 


157 


230.3 


'■33 






1^ 


1J.4 


09 


3 7« 


66 


9 


40 


■38 


[I8. 


71.1 


198 


169.7 




158 




133 






'9 


i(...i 


09 


» 79 


57 




40 


■39 


119. 


71.6 


'99 


■ 70.t 


■ 03. J 


*S9 




■33 








17. X 




3 80 


68 


6 




140 




73.1 


300 


'7'-4 


103.0 


160 




IM. 






ig.O 


"lO^ 


S S: 


69 


4 


"jr 


141 


iioT 


"V^ 


101 


'73.3 


'°3.5 


-i6-i 


"3-7 


131 








18.9 




1 81 


JO 






143 




73-1 




■73. ■ 


104.0 


361 


134.6 


'34 






a: 


19.7 




S 83 


71 






143 




73-7 


'03 


■74.0 


104.6 


163 


"5.4 


13s 












4 84 


71 




« 


'44 


123. 


74-3 




■74.9 


lOi.I 


364 


13&.3 


■.16 






i; 






9 85 


71 


9 


43 


'45 


■34. 


74.7 


WS 


'75.7 


105.6 


365 


227.1 


■36 






ifi. 




13 


4 85 


73 




44 


146 


T35. 


75-1 


106 


176.6 


106.1 


366 


laS.c 


'37 






47 


13.1 


'3 


9 87 


74 


6 


44 


'H 


ij6. 


75-7 


307 


■77.4 


106.6 


367 


328.9 


'H 






iS 


ai.c 




4 8(1 


7? 




45 


148 


u6. 


76.3 


308 


■78-3 


'07,1 


168 


"9-7 


■38 






'9 






9 89 


76 


3 


'*l 


.49 


\ll' 


76-7 


309 


.79-' 


\%i 


369 


=30.6 


■38 








35.7 


li 


i 90 


77 




46 


■i° 




77.3 




iSq.o 


J7? 


13' -4 


w 






3' 


a6.(i 


16 


91 


7B 





1^ 


'S' 


n^ 


77.8 


"In 


■ 80.9 


^7 


371 


133-3 


1.19 


T 




3» 


57-4 


16 


i 9^ 


78 


9 


47 


153 


130. 


78 .3 


113 


181. 7 


109.5 


J71 


133.1 








33 


38.3 




c 93 


79 


7 


'•7 


153 




78 .k 


113 


r83.6 


109.7 


»73 


134.0 


140 








39.1 


'I 


5 94 


do 




4 


»J4 




79.3 




■ 83.4 




»74 


134.9 


'41 






35 


30. 


iS 


9i 


81 




48 


'35 


'"3>. 


79.8 


315 


■84 -3 


[10.7 


»75 


335-7 


141 






Si 


30. y 


i3 
'9 
19 


i 96 


83 

z 


3 


■19 

JO 

50 


156 
157 

1J8 


135. 


80.3 

Bo. 9 


316 

317 

318 


■ 86.9 


ill-! 


376 


136.6 


'43 






19 


33-4 




I 99 


84 


9 


S' 


'59 


136. 


Biig 


319 


■87.7 


[ii]i< 


179 


3.19." 


143 






41 


34 -3 






85 


J 
6 


-AL 


jto 


'37- 


83.4 




1BB.6 


■_13vT 


380 
381 


140.0 








35 -I 






86 


31 




1.18. 


83.9 




'89.4 


113.8 


140.9 








41 


36.0 




fi 101 


H 




33 


163 


138. 


B3-4 




190.3 




iBi 


141.7 


I4S 






43 


36.9 




1 103 


sk 


3 


53 


16? 


139. 


84.0 


333 


191.1 


114. 9 




341.6 


MS 








37.7 




7 104 


89 




53 


164 




B4.5 


114 


191.0 


11J.4 




343.4 


146 






4! 


38.6 




3 105 


90 




J4 


165 




8s. 


335 


ir,1.9 


"5-9 


38 s 


344.3 


146 






46 


39-4 




7 loS 


90 


9 


54 


166 


143. 


85.5 


336 


193.; 


116.4 


186 


345.1 


'47 






4; 


40-3 




? S 


91 




55 


'*i 


143. 


8&.0 


337 


19+. 6 


116.9 


387 


346.0 








4^ 






93 


6 


55 


16^ 




86.5 


338 


'95-4 


"7.4 


18& 


146.9 


'48 






49 


4»!o 




H '°9 


93 




5? 


169 




B7.0 


339 


196.3 


JJ^-9 


389 


"j-i 


■48 






.JS 


_43_^ 






94 


3 


56 


170 


'45- 


87.6 


330 


'97-1 


i7^ 


390 
391 


148.6 


149 






" 51 


43.; 


76^ 


3 III 


95 


1 


57 


171 


146. 


88.1 


311 


■ 98.0 


349.4 


'49 






ja 


44.6 


16 


S 113 


96 




H 


173 


'H- 


88.6 


ih 


19B.9 


iig-i 


391 


350. 3 


150 






S3 


45.4 


'7 




96 


9 


58 


'73 


148. 


89. 1 


133 


199.7 




393 


151.1 


1.^0 






S4 


46.3 


n 




n 


7 


58 


'74 


149. 


89.6 


iJA 


10O.6 


130.5 


394 


ji-o 


151 






SS 


47. 1 


3S 


3 11; 


98 


6 


59 


175 


IJO. 


90.1 


»3! 


301.4 




S95 


151-9 


'5" 






56 


48.0 


iS 


8 116 


9^ 


4 


59 


7I >76 


ISO- 


90.6 


136 




131. 5 


196 


153.: 


153 






57 


48.9 


»9 


4 115 




3 


60 


3 '7? 


'S'. 


91.3 


'37 


203.1 




:^ 


354.* 


'53 






S8 


■»9.; 


39 


9 .16 






60 


8 178 


'5^- 


b 91.7 


338 


304.0 


1M.6 


15S.4. 


153 






59 




30 


4 119 






61 


3' 179 


'53- 


9i.i 


339 


104.9 




199 


136.3 


'54 






60 


Si-4 


30 


9 lio 


101 


9 


61 


i ino 


'54- 


3 9';7 




105.7 


'33.6 


300 


'57-t 


154-5 1 




DiM 


n.,' 


La 


. niit 


1)^ 


TI 


~ T)ir 


nep 


jtal. 


niTt 


Dip 


Lai. 


Di.1 


Dy^ 


" Ijxt. 1 




for :>!) Debtees. 


Is 



TABLE II. 
ilude and Dcpartim for 32 Degre 



n 



Dfp. Diit Lat. Di 



TABLE II 
e of Latitude aud DepHrtiii 



Di>t 


Lai. 


D.p. 


I»i9l 


Lac. 


Dc 


1. nisi 


Lut. 


Vep. 


Disi 


Lot. 


He 


p.JDi., 


Lai. 


Pep. 


, 


"^ 


-.5 


6[ 


5'-3 


33 


"^ ~i 


101.5 


65-9 


181 


r5~a 


~^ 


6-;^ 


^i 


'31-3 








61 


51-.0 


33 


8 113 




. 


6S.4 


r83 


153,6 


99 


1 143 


303.0 


'31.8 








63 


51.8 


34 


3 113 


'03 




67.0 


183 


'53-5 


99 


7 143 


303.8 


'31.3 




03.4 




64 


53.7 


34 


9 'M 


104 




67.5 


'84 


154.3 




3 344 




'33.9 


; 


04.] 


01.7 


65 


54. J 


35 


4 135 


104 


! 


68.1 


185 


135.1 




8 343 


ws.i 


'33-4 




05.0 


°3'3 


66 


55.4 


12 


9 136 


'03 


7 


68,6 


186 


■i?-2 




3 346 


306.3 


'34.0 


: 


05.9 


03.S 


*:; 


56.3 


5 ti; 


iq6 


5 


6y.. 


'87 


156.B 




! :a 


107.1 


134.5 




□6.; 


04.4 


68 


57.0 


37 




107 


: 


69.7 


186 


■57.7 




108. □ 


135.1 


' 


07. s 


04.9 


69 


57.9 


H 


6 I19 


idB 




70,3 


■ By 






9 149 


308.S 


135.6 




08.4 


°5-4 


7° 


58.7 


38 


> I.10 


109 




70-8 


'9° 


'59-3 


121 


J JB 


110. 1 


1.16. a 


"~7I 


09.; 


06.0 


71 


59.5 


3» 


7 i3» 


109 


9 


71-3 


191 


i6d 3 


104 


a iji 


136.7 






06.5 


71 


60.4 


39 


3 I3Z 




7 


71.9 


191 


161. □ 




6 ijl 


ill.; 


137.1 


13 




07.1 


73 


61.3 


.19 


8 133 




5 


71.4 


^93 


.fir.9 


105 


I 353 




137.8 


14 




o;.6 


74 


ia.i 




3 134 




' 


73 -o 


194 


.61.7 


105 


7 3J4 


113.0 


138.3 


IS 




08. a 


75 


61.9 


40 


^ 135 


"3 




73-5 


195 


"I3.3 


106 


5 IJi 


313-9 


138.9 


16 


13.4 


08.7 


76 


63.7 


41 


4 13* 


114 




74-1 


196 


164.4 


106 


7 356 


314.7 


'39-4 


17 


14.3 


09.3 


U 


64.6 




9 137 


114 


9 


74.6 


197 


.65.3 


107 


3 357 


115-5 


140.0 


18 


15-1 


09.B 


76 


65.4 


41 


5 138 


"5 


7 


75-3 


19S 


166.1 


107 


6 358 


)l6.4 


140.S 


i( 


'S-' 


10.3 


79 


66.3 


43 


□ 139 


116 


6 


75 '7 


799 


166.9 


108 


4 3J9 


117.; 


141.' 




16.8 


i£:y 


8^ 


illi 


Ji 


6 146 


'JL 


_4 






167.7 


108 


3 J*? 




141-6 




[7.6 




81 


67.3 


44 


1 141 


.18 


.■ 


10 




iOii.6 


109 


5 l6l 


^ 






18.5 




83 


68. ( 


44 


7 '41 


119 




77-3 




169., 




363 


319-7 


141-7 


2.1 


'9-3 


11,5 


§3 


69.6 


45 


3 143 


"9 


; 


77-9 


^03 


'70-3 




6 363 


130. 6 


143-1 


14 




13." 


8+ 


70.4 


45 


7 «44 




i 


78.4 


004 


I7t.i 




1 364 




'43-8 


»• 




.3.6 


85 


71.3 


46 


3 145 






79.0 


30i 


171. 9 




7 16< 133.1 


144-3 


17 


ll'.6 


14.7 


86 
"7 


71.1 
73 -o 


46 
47 


8 146 
4 147 


133 


4 

■ 


iV.\ 


■206 

3 


'73.S 

■ 73-6 


"3 


3 i6i 

7 167 


333.1 
133 .t 


144.7 
145.4 


18 


n-s 


>5.i 


BB 


73.8 


■•? 


9 -4^ 


1*4 




80.6 


'74-4 


"3 


3 16S 


146.0 


19 


«4.3 


15.8 


89 


74.6 


48 


5 '49 


'i; 




81.3 


109 


'75-3 


"3 


8 369 


i|; 


146-5 




.Itl 


Jhl 


9° 


_7V5 


Jl 


ISO 






81.7 




ijl. 




4 170 


'47-1 


~Jl 


tb.o 


1(1.9 


9' 


76.3 


49 


6 iji 


136" 


■6 


83. J 


"ill 


177.0 


mT 


9 ^7' 


337.3 


.47.6 


33 


16.B 


7.4 


91 


77-a 


30 


I 152 


137 


5 


83.8 




'77-8 


113 


5 ^73 


318.1 


148.1 


.13 


57.7 


ifl.D 


93 


78.0 


50 


7 '5,i 


138 


■ 




3' 3 


17&.6 


iiG 


173 


139.0 


■48.7 


34 


18, i 


18.5 


94 


78.8 


51 


^ 154 


'39 




83:9 


314 


179.5 


116 


6 174 


339.! 


'49 -1 


35 


19.4 


19.1 


95 


79.7 


Ji 


7 155 


130 




84.4 


3'5 


180.3 


"7 


I 175 




149-8 


3<i 


30.1 


19.6 


96 


80. 5 


;i 


3 156 


1.10 


^ 


85.0 


116 


i8i.i 


"I 


6 176 


33' -5 


150.3 


H 


3'.o 




97 


St. 4 


33 


8 -IS7 


'3' 


7 


85.5 


il7 


:83.o 


118 


1 377 


333.3 


'50.9 


38 


3'-9 


M.7 


98 


83.3 


33 


4 138 


'33 


5 


86.1 


llB 


183.8 


118 


7 37& 


133.3 


151.4 


39 


31.7 




99 


83-0 


53 


9 '59 


'33 


3 


86.6 


iiy 


•83.7 


"9 


3 ^79 


334.0 


153.0 


40 


33-5 


JI^B 




i3:_9 


Ji 


5 'to 


[31 




87.1 




iB4^ 


"9 


it 380 


134-8 


153.J 


41 


34.4 


ai..1 




84.7 


53 


16. 


'35 





87. 7 




;i^;^ 




4 381 


135-7 


153-0 




ll:l 


11.9 




85.5 


li 


6 163 


'35 


9 








9 381 


136-5 


'53-6 


*i 


13-4 


103 


86.4 


1 163 


.36 


7 


8818 


333 


187.0 




5 383 


337-3 


'54-1 


45 


36.9 


M.o 


104 


87.3 


56 


6 164 


'37 


5 


89-3 


334 


187.9 






338.1 


'54-7 


45 


37.7 


14.5 


\°d 


88. 1 


57 


3 165 


'JH 


i 


89-9 


325 


188.7 




5 ^8i 


139.0 


155.1 


46 


36.6 


15-1 




5Z 


7 i6(. 


'39 




90.4 


336 


'89.5 


'»3 


I 386 


139-9 


'55.8 


*l 


39-4 


15-6 


107 


89.; 


58 


3 'H 


140 




91.0 


117 


iqo.4 


113 


6 38, 


140.7 


'56.3 


48 


40.3 


36.1 


108 




58 


8 i6fi 




9 


91.5 


llfi 


191. 3 


"34 


1 388 


141-5 


156.9 


49 


41. 1 


16.7 


J09 


91.4 


59 


4 '69 


14' 


7 


93.0 


339 


193.1 


114 


7 3^9 


341-4 


157-4 






JIi? 




93-3 


il 


9 '7° 




6 




_i3o 


T9I.9 


1}L 


J jy? 


343J 


'57-9 


~' 


■40 


.7.8 


in 


93- ■ 


60 


5 '7' 


14! 


4 


"93^ 


33' 


193-7 


135 


8 391 




'58.5 


SI 


43-6 


18.1 




9J-9 


61 


173 


144 


■ 


93-7 


333 


194-6 


116 


4 393 




151,. 


Si 


44--) 


18.9 


"3 


94.8 


61 


5 173 


'43 




94-3 


333 


'95 -4 


116 


9 ^93 




m-f> 


54 


45-3 


19.4 


"4 


9S.6 


61 


I 174 


145 


' 


94-8 


134 


196.3 


137 


4 394 


146.6 


160. 1 


55 


46. [ 


30.0 


"i 


96.4 


6» 


6 175 


746 


i 


93-3 


335 


197. 1 




39} 


Vi:i 


160.7 


sfi 


47.0 


30-3 


116 


97-3 


63 


3 176 


'*l 


6 


95.9 


336 


\m 


iiR 


5 396 


161. 1 


H 


47. t 




"? 


9M.1 


63 


7 177 


148 




96.4 


337 


119 


1 197 


149.1 


161. 8 


56 


48.6 


iv.t 


r:(l 


M.n 


64 


3 '78 


149 


; 


96,9 


138 


199-6 


119 


6 196 


149 -' 


161.3 


59 


49.5 


31. > 


ny 


W.8 


64 


i .79 


'50 




97.5 


339 




130 


3 399 


161.8 


60 


SO- 3 


33-7 




loa.ft 


65 


4 l8o 


15' 




9&.0 


140 


3°'-: 


130 


7 300 


15 r -6 


163.4 


uilt 


Dcp. 


Lat. 


dlH 


"li^ 


La 


. DUt 


Dep 


Lnl. 


Dist 


Dcp 


U 


U Dint 


tWv^ 


, Y^v-k 



TABL£ II. 
Difference of Latitude and Departure for S4 Degrees. 



DUt 


Lat 


Dep 


DiBt 


Lat 


Dep. 


DiBt 


Lat. 


D,p 


Di.l 


Ut. 


Dep. 


Dill 


Lat. 


D^.| 


3 

1 

9 


00. 

03- 
05. 

3: 


00, 

Oi. 

°3- 
03- 

OS 


■ 61 

61 

69 


SO- 
51- 

S3- 

53 ■ 
54- 

li: 
U: 


34 
34 
3S 

i 
i 

.19 


7 
8 
3 
9 
5 

6 


"3 

"5 
l»6 

119 


loS 
104 

lOfi 


3 
8 

S 
3 


Ji:; 

68.8 
69.3 
69.9 
70. S 

i::t 

71.1 


181 
181 
183 
184 

\li 

;ii 

189 


'50 
'50 
IJi 
151 
'S3 
■54 
'55 

•^ 

■!7 


9 


103 
104 
104 

lOJ 




141 
141 
143 
144 

149 


199 
100 

103 
103 

S 

107 


S 

6 
5 

3 

i 

6 
4 


*34 

135 

137 

ii 

«39 
139 


8 
3 
9 

6 

7 
8 


II 

14 

\i 

■■9 


OS. 
09. 

'3- 
14. 

'5. 
16. 


06. 

a: 

08. 

Oq. 
11! 


71 

73 
74 

!2 


58. 

& 

61. 

6a. 

P- 

6,. 

'd: 


39 

4Q 

40 
41 

41 
41 
43 
43 
44 
44 


7 

i 

4 
9 
S 

7 


■3' 
131 
■33 
134 

139 
140 


108 
109 

!I3 

ill 


6 

4 
3 

9 

I 

4 


73.3 

73 .a 

74.4 

74.9 

li:i 

77.1 

m 


191 
192 
193 
194 

'95 
196 
197 
.98 
199 


160 
ifll 

I6a 




.06 
107 

a 

109 
109 


6 
1 
7 


»3i 

151 

154 

l^ 

359 
160 


108 
108 
109 

an 
"3 
"3 

*'5 


9 

I 

4 

1 

9 

7 

S 


140 
140 
i4r 

143 
143 
'43 

144 
144 
14<, 


4 
9 

S 

6 

7 

i 

4 


»3 

»4 

i 

30 


19. 

19. 

13- 

14. 
14- 


'3- 
14. 
14. 
IS- 

,\i: 

16. 


Si 

Si 

84 


3: 

6S. 
69. 
70. 
71- 
71. 
73- 
73- 
74. 


45 

a 

:i 


3 
9 
4 


5 
6 
8 


141 
U3 
144 

18 

147 
148 
149 

ISO 


116 

119 

15.1 


9 

I 

4 



71.1 

il:; 
'.;:! 

8f.6 
81.1 
81.8 
83.3 
8,1-9 


103 
104 
105 
106 

109 


l6b 

•2 

169 
170 
170 
171 
171 
'73 
'74 


6 
6 


113 
113 

lis 

;;i 

116 
117 




161 
561 

It 

Td 

lU 
169 
170 


lib 

III 

118 
119 
110 

113 
113 


4 

9 
7 
5 

4 


8 


',ti 

147 

is 

148 
149 

149 

'SO 
ISI 


9 
3 

6 

7 
3 
9 


31 

3» 
3' 

li 

3S 


11: 
3: 

»9- 
»9. 
SC- 
3». 

33- 


17- 

19. 

;;: 

M. 
11. 


91 
9a 
93 
94 

?^ 

91 


li: 

77- 

;j: 

J2: 

8i. 
Si. 


s° 

S' 

s* 

ll 

53 
S4 
S4 
S5 
SS 


9 

4 

6 
7 
8 
4 
9 


151 
151 

IS3 
154 


III 

116 

\ii 

119 
130 

'3' 
'31 


6 


84-4 
aj.o 

SI:; 

r,:i 
r, 


113 

114 

V,i 

iii 


'74 

.76 
179 

181 
.81 


6 

9 

6 


118 

iiS 

"9 
"9 

111 




171 
171 
173 
174 

iii 

lU 


114 

iig 

i»9 
130 
131 

131 


; 
s 

3 

8 
6 

5 
3 


15' 
151 

isa 
'S3 

'S3 
154 

^ 


5 

7 
8 
3 
9 

S 

6 


43 
43 
44 

8 

49 


34- 

34. 

5: 

39- 
39- 
40. 
41. 


»4- 

»4. 

1 


103 
104 

S 

107 
log 
109 


1 

87. 

11: 
89. 
90. 

qi. 


^ 57 

59 

61 
61 


5 
6 

7 

i 


J6i 

I'd 

169 
170 


'33 
134 

;s 

136 

ii 

'39 
14Q 
140 


( 
9 


90.0 

90.6 
91. 1 
91.7 

l\:l 

93.4 
93-9 
94.3 
91.1 


1*3 
114 
11. 

119 

a.io 


184 

\li 

;sj 
;ss 

190 


t 


'"-3 

[li 

116 
118 


9 
6 


iHi 
iSi 

III 

III 
789 
590 


133 
^.33 
134 

m 

137 
139 

540 



8 
6 

4 

I 

4 


'57 

■1! 

'59 

III 

161 

i6t 
1 6a 


7 

9 

5 

6 


S3 

54 

^^ 


43- 
43- 

44. 

:?; 

8: 

4a. 
49. 


19. 
»9- 
30. 
30. 
SI- 
S'- 
3». 
33- 
33- 


"3 


91. 
91, 
93- 
94. 

3i: 

97- 

Ik 

99- 


It 

li 

66 
67 


I 
6 

7 
S 
9 

4 


5 


171 
171 
173 
174 

m 
'll 
\ii 


'43 
144. 
"45 

;! 

148 
149 


8 
6 

i 


1' 

96.7 
97-3 

r, 

99-° 
99. s 

100.7 


131 
131 
233 
234 

'S 

'S 

m 

140 


191 
191 
193 
194 
194 

Td 
III 

199 




129 
119 
'3° 
130 
'3' 
131 
i,ti 
'33 
'33 
134 


9 



6 


191 
agi 
293 
194 

'99 

300 


141 
143 
144 

SI 

147 
Itl 


' 

9 

7 


.63 
■ 63 

164 

il 

166 
167 
■67 


7 

5 
6 
8 


Dut 


Dep 


L>t. 


llDi-t 


D.p 


L.t. 


Dist 


Dep 


Lat. 


Dist 


D.p 


i... 


Dist 


Dep 


Lat. 



&T 66 Degree*. 



TABLE II. 
Difference of Latitude .ind Departur 



for 36 Degrees. 



Diat 


L>1. 


Dcp 


Diit 


Lat. 


Dep 


Dial 


Lat. 


Dep 


Di>t 


Ut. 


Dep. 


Diil 


Lai. 


Dep. 


3 

1 

7 
8 
9 


00. 

03' 
oj. 
04. 
OS. 

i: 


03. 
04. 

OJ. 

05- 


61 
(>i 

64 
65 

66 

^g 
69 
70 


S°- 
J'. 

5"-. 
S3. 
i4. 
S4. 

%: 

57. 


3^-7 
37.3 

3:? 


"3 
114 

117 
118 
119 


99.1 
99-S 
oils 
:o3.l 
'04.9 


69-4 
70.0 
70.5 
71. » 

71-7 

Vd 

73.4 


i3i 
183 

'l^ 
184 

\li 

III 
189 

191 
19s 
'93 
'94 

;?? 
Ill 

199 


149!! 
149-9 
150.7 
151.5 
153.4 
'53.1 
15J.0 
154.8 
'55-6 


103.8 

105.0 
105.5 
106. 1 
106.7 
107.3 

:3:! 

109.0 


34' 

141 

143 
144 

145 

m8 
149 

= 50 


199.1 
199.9 
100.7 
301.5 
303.3 
303.1 

104^8 


1.18.3 

'39-4 
140.0 
140. S 

[41.7 

'ui'.l 
143.4 


ii 

'9 

i 

11 
19 
.10 


1 

'3- 
'3. 
14. 
'5. 
16. 

\l 

18. 
'9- 

n. 
14. 


06. 
06. 

11: 
1 


7' 

71 
73 


58. 
59. 
59- 
flo. 
61. 
61. 
S3- 


40.7 

41.: 

41.4 

tl 

44.1 
44.7 
45.3 

4,S.9 


'3' 

131 
'33 
1.34 

;3 

'39 

140 


108.9 

109. 8 

'ir'.A 

1I3.C 
"3-9 
114-7 


75.1 

U:' 

,6., 

ll-i 

78.' 
79-' 

K 


■56.5 

'58.9 

\m 

161.4 

161.1 

ifij.o 
16,. 8 


109.6 
114^7 


IS" 

151 
1S3 
1S4 

'4 
'S 

159 


ao8.9 
109.7 

310. J 

3". 3 
in!o 


144:5 

i4i.i 

"i-i 

146.8 

\tl:t 

143.6 

'49.1 


ti. 

14. 

11: 

16. 
17- 


82 

87 
SH 
89 
90 


66. 

^J: 

68. 
69. 
70. 
71. 
Ti. 
71. 


46.5 

tl 

48.8 

49-3 
49-9 
5°.S 

?;:2 


141 
141 
'43 

144 

'4S 
U6 

:ii 

149 


;;j:i 

117. 1 

iiS.o 
118.8 
119.6 


80.9 
81.4 

81. D 
81. ( 

iti 

85.5 
86.0 


103 
104 
305 
306 

a 

309 
110 


S:? 

.69.6 
170-4 
171. 1 
173.0 


"5.3 

"8.7 
119.9 


161 
363 

\% 

167 
168 
369 

17c 


313.8 
114-6 

117.1 

319-5 
110.4 


149.7 
'5°. 3 
150.9 
»5'.4 
151.0 
151.6 
'53.' 
'53.7 
•54.3 


3' 
31 
3? 
34 

35 

11 

39 
40 


15 
36. 

37. 

\l: 

39. 
30. 
3'- 

3'- 
11. 


Ii: 

iS. 
19. 

10. 
30, 

l\: 


9' 

9» 
93 
94 

IS 

99 


74. 
77- 

79. 

Si! 
Hi. 


l;;5 

5.I.. 
5».. 
"■, 

S6.I 
S7.1 


151 
'53 

'S3 
'S4 
'SS 
■S6 

;« 

'59 


'»3-7 
"4-S 
'^5.3 

iiiii 

129.4 
1.10.1 
■.31.1 


86.6 
87.3 

5J:1 
1?:? 

90. 
9o.f 

s;:s 


113 

314 
11. 


173.B 
173.7 
'74. S 

■'P 
[p 

.78.6 
179.4 
180.3 


\l\'.°6 

131.7 

'"3.3 
113.9 
114.5 

ii:; 


171 
171 
173 
174 

III 


uiia 

"3-6 

316.9 

lll-.l 


.16.6 

157. a 

•¥ 

'58.9 

i«o,6 


41 
43 
43 
44 

a 

49 


33. 
34- 

li: 

39- 


13- 
14. 
14. 

3 IJ. 

"X 

D 18. 


">3 

ii 

107 
ro8 
109 


81. 

1 

86. 

Si: 

89. 

qo. 


59. 

s. 

6d. 

5'- 

61. 
61. 


161 
163 

il 

166 

\'i 

169 
170 
171 
171 
'73 
174 

m 

'77 
178 


■31.9 

'3^-. 7 
'33.5 
'34.3 
'35.3 

•.lt:°> 


9'-. 
91.9 
93-5 
94- 
94.* 
95- 
95.8 
96.4 
96.9 


333 
234 

Si 

119 

»1o 


181.0 
18..9 
[81.7 
.83.5 

Z.\ 

■&.i 

IK 


116.8 
117.3 

"i:? 

119.1 

119.6 
130.1 

MO. 8 
'3' -3 


iBi 
183 
383 
184 

ii 

189 


130.1 
331.0 

131.6 

133.5 
334.3 
135.1 

ii 


161.1 
161.7 
161.3 
161.9 

.6*.J 


y 
J' 
53 
54 

li 


4i. 
43- 

45^ 

:i: 

49- 


8 19. 

6 59. 

4 30. 
3 31. 

31. 

9 3». 

7 3^. 

5 33. 
3 33 

34. 


III 
III 
"3 
114 
"i 
116 

.1 


90. 
91. 
95. 
93. 
94. 
9J. 

;j: 

97. 
98, 


^3. 
6 64! 
4 65. 
1 66. 
3 66. 
8 67. 

Ji: 


140.1 
140.9 
141.7 
143.5 
143.4 

'44.1 

mi 

146.6 

147.4 


25: 
1: 

100. 
103! 


131 
335 

333 
334 
335 
336 
337 
336 
339 
140 


189.3 
190.0 
190.9 
191. 7 
191. s 
193-3 
194.' 
195.0 
nS-8 
196.6 


'3^-5 
'.33.' 

'33-6 
134.1 
1.14.8 
'35.4 

'37.1 
'37-7 


191 
391 

«93 
194 

199 
300 


13B-4 
339.5 

140; 8 
141.6 
141.5 

144.9 
»43-7 


,6., 

16B.6 

.6^.8 
170.4 
170.9 
171.5 
173. 1 


Dis 


D. 


. Lit 


Diit 


De, 


. I-at 


Di. 


Dep 


Lat 


Di. 


Dep 


Ut 


loii 


D.V 


L*t. 



62 












TABLE 1 














DilTerencc of Latitude and Departure for 36 Degrees. 


Dist 


Lai. 


Dc 


p. Dinl 


Lat. 


Dep 


D><t 


Lai 


De 


p. Di»t 


Lat. 


Dep: 


Dist 


Lat. 


Dep. 


"~ 


OO.g 


00 


"6 ~Ti 


49.4 


35- 


"777 


H- 


7' 


1 1S1 


146.4 


106,4 


~m 


195.0 


141.7 




01.6 




3 61 


JO. 3 


36. 




98. 


7' 


7 183 


147.3 


.07.0 


141 


.95.8 


141.3 


3 


01.4 




8 63 


Jl.O 


37- 


"3 


99- 


73 


3 183 


14S.1 


.07.6 


343 


196. C 


143.8 


4 


03.3 




4 64 


SI. 8 


n- 


134 




73 


9 184 


148.9 


108.3 


244 


197.4 


143-4 


5 




03 


9 65 


S3. 6 


38. 


;s 




73 


5 '85 


149.7 


to8.7 


345 


198.3 


144.0 


6 


04.9 


03 


5 66 


S3-4 


38. 




74 


t 1K6 


'50.5 


109.3 


346 


199.0 


144-6 


7 


3;I 


04 


I 67 


S4.3 


39. 


137 




74 


6 187 


'51-3 


109.9 


347 


199.8 


145. » 


8 




7 6i 


55.0 


40. 


138 


103. 


75 


3 188 


153. 1 


no. 5 


34§ 


300 6 


145-8 


9 


07.3 


OS 


3 69 


55.S 


40. 


119 


104. 


75 


8 189 


153.9 




149 


201 4 


146.4 




oS.i 


-Si 


9 70 


S6.6 




>3o 


'°5- 


76 


4 '90 


'51-7 


111.7 


350 


303.3 


146.9 


"ii 


08.9 


06 


5 71 


57.4 


TT' 


'3' 


106. 


77 


191 


'S4.S 


1H.3 


351 


303 -1 


147-S 




09.7 


07 


I ;i 


58.3 


43.3 


133 


106. 


n 


6 193 


'55.3 


iia.9 


3J3 


303 -J 


14&-I 


'3 


10. s 


3 


6 73 


59-1 


45.9 


'33 




'S 


a 193 


.56.' 


'13.4 


3S3 




148.7 


14 




3 74 


59-9 


43.5 


'34 


108. 


78 


8 194 


156.9 


114.0 


354 


305!; 


149-3 


"S 




08 


8 7i 


60.7 


44. 


'35 


109. 


79 


4 '95 


157.* 


"4.6 


355 


306.3 


149-9 


i6 


13.9 


09 


4 76 


^■5 


44.7 


.36 




p 


9 '96 


158.6 


115.3 


3J6 


307.1 


150.5 


■2 


1.1 ■( 




77 


63.3 


45.3 


■37 


no! 


80 


5 '97 


159-4 


"5-8 


357 


307.9 


151-1 


iS 


14.6 




6 78 


63.1 


45. B 


'38 




81 


. .98 


160.3 


116. 4 


358 


308.7 


151 .6 


'9 




J[ 


^ ^ 


53.9 
64.7 


46.4 
47 .c 


139 
14" 


"3- 


81 


7 '99 


161.0 

i6r.E 


117.0 
117.6 


:g 


309,5 
J'o-3 


\ll:l 




:7.o 




3 8. 


65-5 


47.6 






^ 




163.6 


itS.i 


161 




"53-4 




17.8 




9 83 


(.11 


48.3 




114. 


83 




163.4 


118.7 


363 




154-0 


13 


18.6 


13 


5 S3 


65.1 


48.8 


143 




84 


T 303 


164.2 


119-3 




313.8 


154.6 




19.4 




I 84 


68.0 


49-1 


144 


116. 


84 


6 304 


165.0 


119.9 


36; 


313.6 


155.3 


a; 






7 8j 


68.8 


So.c 


»45 


117. 


8s 


7 305 


165.8 


I30.J 


365 




iSS-8 


36 




15 


3 86 


69.6 


So.s 


146 


118. 


H 


8 306 


'66.7 




366 


J1S!3 


156-4 


17 


31.8 


'! 


9 87 


70.4 


Si.i 


147 


118. 


86 


4 307 


■X', 


111!? 


367 


316.0 


156-9 


9S 


S3.7 


16 


i 88 


71.3 


SI. 7 


148 


119. 


87 


3ofl 


113.1 


368 


116.8 


'57-5 


«9 


33.5 


"7 


89 


73.0 


53.. 


149 




^l 


6 S09 


169,1 




369 


117.6 


158.. 


.30 


M.3 


n 


6 90 


73.8 


S3-9 


'SO 




88 




'69-9 




_170 


31S.4 


'58-7 


31 

31 


15.1 

35.9 


18 

iS 


3 91 
8 93 


73-6 
74.4 


S3. 5 
54. 


151 
153 


113. 


IF 


8 111 


170.7 

i7'-5 


134! 6 


171 
371 


319.3 


m-3 
159-9 


33 


i3.7 


19 


4 93 


7S-1 


54-7 


IS3 


133. 


89 


9 »'3 


173.3 


135-3 


373 


33o!9 


160,5 


34 


37.5 




94 


76.0 


5S-. 


'S4 


134. 


90 


5 «'4 


'73-' 


135-8 


174 


331.7 


161, J 


35 


»8.3 




6 95 


76.9 


55-8 


'55 


■35. 


9' 


I 315 


173-9 


I3g.4 


375 


333.5 


161.6 


36 


19- ■ 




3 96 


77-7 


56.4 


156 


116, 


9' 


7 SI6 


174-7 


137 .0 


376 


333.3 


163.3 


3Z 


19-9 




7 97 


78.S 


S7.0 


'^1 


137, 


93 


3 317 


175-6 


'37.5 


377 


334.1 


163.8 


38 


30.7 




3 98 


79-3 


57.6 


■S8 


"I- 


93 


9 3lB 


[76.4 


138.1 


378 


334.9 


'63.4 


39 


31.6 




9 99 


80.1 


58.3 




:38, 


93 


5 319 


177.3 


138.7 


^^ 


335-7 


.64.0 


40 


.■!1.4 


-li. 


AJ^ 


8° -9 


_SilK 


i6d'ii9- 


94 




ilil? 


139J 


116. 5 


164.6 




33.3 








59.4 


161 


1.30. 


94 




.78.8 


[19,9 


3M1 


117.3 


'65.3 




34.0 


14 


7 103 


83:5 


60.Q 




131 ■ 


95 




179-6 


'30-5 


383 




■65.8 


43 


34.8 


*s 


3 103 


83.3 


60.5 


'63 


131- 


95 


8 333 


'8:..4 


131.1 


383 


339.0 


.66.3 




35.6 


'5 


9 104 


84.1 


61. 




133. 


96 


4 314 


I8t.3 


131.7 


384 


319.8 


166.9 


H 


36.4 


36 


5 lOi 


84.9 


6i.j 




■33- 


97 


□ 135 


183.0 


133-3 


385 


330.6 


167.5 


37. » 


37 


106 


8s. 1 


^3.3 




',14 ■ 


97 


6 136 


183.8 


■33.8 


386 




(68,1 


*l 


38.° 


*Z 


6 loj 


86.6 






1.13. 


98 


3 33J 


'83.6 


'33-4 


387 


133! 3 


168.7 


48 


38.8 


=S 


3 A 


87.4 


S:! 




135. 


98 


7 «8 


184.5 




388 


333.0 


169.3 


49 


39.6 


38 


8 109 




«4.I 




136. 


99 


3 339 


'85.3 


J34!6 


5 


333.8 


169,9 


-J2 


40.5 


-^ 


_4 110 


89:° 


64.7 




■37. 


99 


9 »3° 


186. 1 


£Mi? 


134-6 


'70-5 


SI 


41.3 


30 




89.8 


65-. 3 


T^ 


138. 


100 


5 331 


18679 


'X 


391 




r7i.o 


ii 


4».J 




6 113 


90.6 


ii^ 


173 


139- 




I 333 


'il-'' 


393 




171.6 


53 


41.9 


3' 


3 113 


91.4 


66.4 


'73 


140. 




7 333 


188.; 


137,0 


393 


337-0 


171.3 


S4 


43-7 


31 


7 "4 


93.3 


67 .c 


'74 


140. 




3 »34 


189.3 


'.17.5 


394 


»37-9 


173.8 


5; 


44.5 


3» 


3 "5 


93-0 


67.6 


'75 


'41. 




9 ^35 


190. 1 


'38.1 


39s 


338-7 


173-4 


s8 


4S.3 


33 


9 116 


93.8 


68.3 


176 


143. 


103 


5 336 


190.9 


'38.7 


396 


^.19-5 


I74-© 


5Z 


46. J 


33 


5 "7 


94.7 


68.8 


177 


143. 


IDJ 


337 


19'. 7 


'39.3 


397 


340.3 


174.6 


S& 


46.9 


34 


1 iifi 


95. S 


69.4 


178 




104 


6 338 


193.5 


'39.9 


39S 




'75-3 


J 


47.7 


34 


7 "9 


96.3 


69.9 


'Z^ 


I44! 


'05 


3 339 


193-4 


140.5 


199 


34i!9 


■75.7 


jb. 


3S 


3 130 


97.1 


7°-5 


180 


145- 


'OS 


8 340 


194.3 


141. 1 


300 


343-7 


176.3 


Di*t 


Dep. 


La 


. DUt 


Dep. 


Lat. 


DiH 


Dep 


lT 


. Disi 


Dtp. 


Lat. 


Diet 


Dep. 


Ut. 


i«v 54 Degrees. | 









Dtflerence of Latitude and Depar 


„re 


for 37 Degrees. 






Diii 


Lat. 


Dep 


Dis 


Lai, 


D.p. 


Dist 


Lit. 


D.p. 


Diit 


Lat. 


Dep. 


Dist 


Lat 

.91. 
'93- 
194. 
■94, 

•$: 

199. 


Dep. 

'45.0 
145.6 
■46.3 
146.8 

'47.4 
mS.o 
148.6 
149.3 
■49.9 
150.5 


I 
9 


3 


8 
6 

f 
6 


03- 
03- 

°s. 

q6. 
ofi. 
07. 

^^: 
09. 
09. 


61 
(is 

6b 

7n 
!■ 

74 


48 
49 
5° 
5' 
51 
SI 
53 
54 
55 
55 




36.7 
37-3 
37.9 
3B.5 
39-' 
39-7 
40.3 
40.9 
41.5 


114 

128 
139 
130 


96,6 

99.0 

99-' 

103,0 
103,8 


71.8 
73.4 

]i:l 
III 


iSi 
1 8s 
■8j 
184 
'85 
186 
187 
t88 
189 
190 


144.6 
I45.4 
146.1 
146.9 

•.rs 

'49-3 

'JO. I 

'50-9 
'51-7 


108.9 
lag.j 

110.7 
111.3 
111.9 
III. 5 
113. 1 
113. 7 
114. 1 


141 
34,1 

344 

I'i 

S49 
150 


19 


08 
09 

13 

ii 


6 

8 
6 


ii 

59 
59 
60 
61 
6: 
63 
63 




42.7 
43.3 

43 -y 
44.5 
45.1 
45 ■; 
46,3 
46,9 
47.5 
48.1 


13' 
'3: 

n: 

•s 

139 


107,0 
a:? 

109.4 


,1.8 

S:i 
80.6 
81.1 

Si. 8 
83.4 
«3.l 
S3.I 
S4.3 


191 
191 
'93 
'94 
19s 
196 

;?i 

"9^ 


i5i-5 
'53-3 
154.' 
'54.9 

\ii:l 

'57 .3 
158.1 
158.9 
'59.7 


"4.9 

116.8 

iisle 
119.1 

119. 8 


151 
151 
153 
354 
^55 
356 

18 


103: 
304. 

S: 

106, 
107. 


ijl-l 
151.; 
'51.3 
'51-9 
'53-5 
154. 1 
154-7 
IJ5-3 
"5S-9 
"56-3 


ii 

,10 


16 

^3 
14 


b 

8 
6 


13- 
13 ■ 
14. 
'5- 

:^; 

■6. 


1, 


64 
^^ 
67 

'•1 

70 

7' 
7' 




4a.7 
49.3 

1:1 

51-4 

Hi 


141 

14a 

'43 

144 

I4J 

140 
147 

148 
149 

ISO 


..1.6 
"3-4 
114.1 
115-0 
115.8 
116.6 

"i;i 

119,0 
119.8 


84., 

Ii:\ 

r,:i 

!i:? 

90.1 


^03 
104 
»05 
106 

3 

»09 


160.; 

1G1.9 
■63.7 

■S4.i 
& 

166.9 
167.7 


11K6 

iii!8 
113-4 
114.0 


36: 
361 

1 

III 
169 
170 


^08. 
109, 

310! 

114. 
314- 


'J7-I 

'57-7 

•i', 

IS9-5 

'60-7 
161,3 
161.9 

161.5 


3' 
3» 
33 

34 
35 
36 

11 

39 

41 
43 

45 
46 

49 

50 


i 
3 

ig 
=9 
3° 
31 


8 
6 

8 

5 
3 


IK, 
19. 
19. 

23- 


91 
91 

93 
94 

99 


71 
73 
74 
75 

;i 
]i 

79 
79 




54.1 

J6.6 
57.1 

'!■' 

58.4 
59.0 
59.6 


»33 
134 

:8 


113,0 
113.8 
114.6 

\ll:i 

117,0 
117.8 


90.9 
9"-i 
91.1 
91.J 
93-3 
93.9 
94-5 
95. 1 


i 


169.3 
170.1 
170,9 
'71.7 
173.5 
173.3 
174.1 

'74-9 
'75-7 


ills 

118.B 
119.4 
130.0 
130.6 

i3'.i 

131.8 
111.4 


171 
173 
»73 
374 
375 
376 

Si 
III 


116. 

:;i: 

iiB, 
119. 

111! 
Ill, 


'63.1 
'63.7 

■&.\ 
t:l 
'.IK 


3^ 
33 
34 
35 

a 
11 

,19 
39 


; 
; 
3 

9 

7 
5 
■ 

9 


li. 

37. 

1- 

19, 
3"- 


101 
10.1 

100 

;3 

109 


80 

8: 
81 

1 


8 


»..8 
tt 

61.6 
63,1 
63.8 
64.4 

fii,o 

65,6 

6g,i 


:6i 
163 

170 


ij8,6 
119.4 
130.1 
131.0 
131. s 
131.6 

1.13.4 


96.9 
98.7 

99-3 
99-9 

lOO.J 


11; 
114 

\ii 
\% 

519 

130 


'76-5 
'77-3 

•£:l 

187.9 
■81.7 


:il:6 


38 1 
383 

III 

ii 
189 

iqo 


114. 

116, 

3: 

119. 

IS: 

131. 


169.1 
'69.7 
'70.3 
170-9 
i7'-5 
173.1 
173.7 
"73-3 
173-9 
'74-3 


51 
5i 
53 
54 

ii 
ii 
8 


40 

4t 
43 
43 
43 

47 
47 


7 

5 
3 

9 
7 

S 
3 

9 


30 
3i. 
31- 
3i. 
33. 
33. 
34. 
14. 


;;i 

"9 


8M 

go 
91 
91 
91 
93 
94 
95 
95 


6 
4 

8 
6 

8 


66.8 
67.4 

68:6 
69.1 

70.4 

]\-i 

71.1 


171 
174 
"73 
"74 
17; 
176 
"77 
178 

X 


.3I..6 

llli 

139.0 
'.39.8 
140.6 
141 .1 

'43^0 
143.8 


101,9 

103 -S 
104.' 

104,7 
105.3 

S:? 

107,1 
107.7 
10B.3 


131 

233 
134 

•s 

m 
140 


■84.5 

.86.9 

\',l:l 

190.9 

191. 7 


139.0 
139.6 
140.1 
140.8 
141.4 
141.0 
141.6 
143.1 
143. B 
144-4 


»9I 
191 

=93 
194 

399 
300 


331. 
333. 

If. 

1%: 
338. 
139- 


•75.1 
'75-7 

;!i:i 

178.7 
179.3 

lill 


Disl 


Dep. 


Lat 


Dist 


D.p, 


Lat. 


Dist 


D.p 


Lat. 


DiHt 


D«v 


lAi. 


\Q\e, 


'^\l«^\■V».^.^ 



iox^^T»c^w»- 



^ 





M TABLE 11. 

Difference ot Latitude mid Departure for 38 Degrees. 






Diit 

3 

4 

i 

\ 


Lat. 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat 


Dep. 


Dist 


Lat. 


Dep. 


Dist 


Lat. 


Dep. 






00.8 
01,6 

03.3 
03.9 
04.7 

07.1 

07.9 


00.6 

oils 

01. s 
03.1 
03-7 
04.3 
04.9 

31 


61 
61 
61 
64 
65 
66 

I 

7° 


;i: 

49- 

.1C. 

5'. 

11: 

53- 
S4. 


39 

41 
41 

43 


6 

1 


6 
1 

9 

3 


133 
134 

139 


95. 
96. 
96. 

99. 


74 
75 

^ 
76 

77 

'i 

78 




1S3 

III 

\li 

III 
189 
190 


'A2 

145 
MS 
146 

ill 

'49 


6 

8 
6 

' 

9 
7 


tii.4 

1:1.7 
"3.3 
"3.9 
114. S 
115-' 


343 
34a 

Si 

149 
150 


189.9 
190.7 
'91-5 
'91-3 
'93-' 
■93.9 
194,6 

;;i:t 

■97 


148 
■49 
■49 
^io 
150 
"SI 
153 
153 
'53 
'53 


4 






11 
13 
M 
IS 

il 

19 


08.7 

09-S 

10. 1 

\u% 
13-4 

;i:s 


3:2 

08.6 
09.1 
09.9 
10.5 

n.7 
"■3 


ji 
73 
74 

n 

76 


IJ: 

59- 

S2: 

61. 
6i. 
63. 


43 
44 
44 
45 
46 
46 

49 


7 
3 

8 



6 
3 


131 

'3' 
'33 
'34 
'35 
1,^6 

:i 

'3S 


103- 
104. 

IQA. 

S: 

\°i: 

ro8. 
■ 09. 


80 

3i 

81 

1 


6 

3 


191 
193 
193 
194 

;p 
III 

'99 


•5° 
'5' 
lit 

'53 
'54 
'55 
156 
'56 
'57 


5 
3 

9 

7 

5 

8 
6 


11S.8 
119. 4 

no! 7 

131.9 


»5' 
153 
153 
^54 


199-4 
103.3 

304,1 
304.9 


154 
'55 

•.li 

157 








54 

3C 


11.9 

'9-7 


11.9 
»3-5 
14:8 

li:; 

16.6 
17.3 


8. 
81 
83 
84 

li 

89 


63. 

1 

69. 
70- 
70. 


49 
50 
51 
5' 
53 
53 
53 
S4 
S4 
55 


9 
5 

7 
3 

8 
4 


U3 

;s 

145 
146 

;;i 

149 
ISO 


"3- 


H6 

Si 

88 

ll 

90 
9t 
9« 


8 

4 

7 
3 
9 
5 

7 

a 


104 

3 
3 

309 


158 

\U 
t6o 
161 
163 
163 
163 
164 
1^5 


8 
5 

9 

7 

5 


113.7 
134.4 

■It 

136.8 

139 Is 


,63 
164 

369 


S:l 
3:1 

309.6 

313. 


160 
161 
161 

161 
163 


6 






31 

3» 
33 
34 

P 
% 

39 

40 


34.4 

36.8 

'A 

39.3 
39.9 
30.7 
31.5 


19.1 

19.7 

ao.3 
10.9 
41. i 

il3-4 

S:; 


9' 
9» 
93 
94 

11 

99 


7t- 
71. 
73- 
74. 
74- 

'A. 


56 
56 

57 

\l 

59 

S, 

61 
61 


6 
3 
9 

5 

7 
3 


6 


IS' 
IS" 
■53 
'54 
'55 
156 
'57 
'5« 


'i: 

133! 

104. 

;?J: 


93 
93 
94 
94 
95 
95 
96 
97 

Si 


6 


31,1 
314 
31J 
3l6 

:;? 
319 
330 


166 

1 

.69 
170 
171 

171 
171 


3 
6 

4 

8 
6 
4 


139.9 

130.5 

135.4 
'33-5 
'33 .6 
134.3 
134. B 


171 
173 

=73 
174 

m 


313-6 

414-3 

3IS-I 

319. 1 
319.9 


Xb6 

:ii 

t6S 
169 
169 
170 
171 
'7' 


8 






41 

4» 
43 
44 

■ % 
\ % 
18 


.W.3 
33-r 
.W-9 

34-7 

.19-4 


35.* 

a:? 

37.1 

^;:5 


104 
log 


S: 

Si. 

83. 

S3. 

& 

8i. 

il: 


63 
6a 

1 
1 

«7 
67 


8 


6 
3 
9 

5 

7 


161 
163 

I'd 

167 
168 
.69 
170 


136. 

Ill: 

139. 
130. 
130. 
'31. 
'32. 
133. 
114. 


99 
99 

lOi 
IQi 

103 
104 




314 

SI 
Si 

ai9 
3,10 


'74 
174 

■78 

iSi 


9 
7 
5 

9 
7 

; 


.36.. 
136-7 
'37-3 
'37-9 
■38. 5 
I39-I 
119-8 
.40.4 

141 !6 


181 
381 
383 

s; 

186 

f.i 

iRo 
190 


333-0 
333.8 

i:; 

336.9 

3:1 


'73 
'73 
174 
174 

m 

176 

'77 








: S' 

■ 5' 

S.1 

54 


4l:8 

41.6 
43-3 
44.1 
44.9 

47-3 


31-4 

33-5 
.13-9 
34.5 
35.1 

36.0 


113 

ill 

119 


S7. 
88. 

& 

90. 
91. 
93. 
93- 
93. 
94- 


6H 
6, 
69 

;^ 

71 
73 
73 

73 
73 


6 
8 

6 


171 
173 
173 
174 


;|: 

'.V. 

;s: 

'39. 
140. 

I4t. 


105 

106 
107 

3 

109 
109 

!io 




331 
333 

334 

^35 
336 
337 
138 
139 


183 
183 

184 

\'d 

186 

\ll 

189 


4 

! 

; 


143.3 
143.8 
143.4 
144-1 
144.7 
I4S-3 

1S:I 

147-' 

■47. s 


191 
393 
=93 
394 
195 
196 

399 
300 


539.3 
130.1 
330.9 
53'-7 
333 -5 
=33-3 
134.0 


'79 

X 

iBi 
181 
iSi 

181 
'83 
.84 
.84 








ID»t 


Dep. 


Lat 


Di£t 


Dep 


Lat. 


D.p 


Lat. 


Dist 


Dep 


Lat. 


Diit 


Dep. 


Lat.| 




L 








iot ^1 De^feei. 









Difference of Lati 


TABLE II. 
ude and Departure for 39 Degrees. 






66 


Oiat 


Lat. 


Dep. 


DUt 


Lai. 


Dep 


Dili 


Lat. 


Dep. 


Diit 


Lat. 


Dep. 


D,., 


Lat. 


Dep. 


\ 
I 

I 
9 


03.1 

0J.9 
04,7 

a; 

07. s 


01. y 

03.. 
03.fl 
04.4 
oj.o 


61 

61 

% 
69 


54 




38.4 

40.3 
40.9 

41-; 

43!i 

43-4 
44.1 


113 
114 

;s 
;s 

119 

1,30 


94 

94 

?i 

97 

% 

99 



8 

•J 
7 
i 

3 



76.1 
76.S 

;^:° 

79-3 

i2:2 

81.2 
81.8 


18: 
18] 

ii 
;5i 

.89 
■90 


140.7 
141.4 
141.2 
I43-0 
'43.8 
'44.5 
'45.3 
146.1 
146.9 
'47-7 


113 
'15 

\\i 

"7 

::i 

n8 


9 
5 

7 
3 
9 


.4. 

'i 

247 

249 
250 


:!! 

iSS 

189 

'90 
191 
193 
191 
193 
194 




iii.7 
iii.3 

;y:2 

;iJ:i 
■JJ..1 




09.: 

10.9 
II. 7 
11-4 
13-"- 

ti'.l 


06. V 

07.6 

ob!h 
09.4 

:o.; 
11.3 


71 
73 
74 
7S 

12 


63 




44-7 
45-3 

',n 

48.5 

49. ■ 
49.7 
5'^'3 


■31 

131 

:s 

:ii 

"39 


103 
104 
104 

;^ 

loS 


6 
4 

9 
7 
J 

f 


1; 

Hi 

86.8 

!i:l 


191 
191 

'93 
194 

•.11 

199 

IOC 


.48.4 
149.2 
150.0 
150.8 
■SI. 5 
■51.3 
'53.1 
'53.9 
'54.; 


120 

123 

124 
135 

US 


5 

7 
3 

6 
9 


2J1 

1 

1 


'95 

ii 

'99 




,j8:6 

iJS.a 

S: 

l6t.i 
16:.: 
163.4 
163.0 

.6i.6 


10 


16.3 
'7-1 

!« 

i9-a 

"is 


13.1 
.5.8 
14.5 


Si 

i 

89 
90 
91 
91 
9.i 
94 

% 

99 


63 

s 

"A 

66 

a 

6, 

70 




53.9 

53-: 

54 il 
t,b.b 


141 

14a 
'43 
144 

\% 

149 
■50 


109 

"3 
114 
"S 
115 
116 


9 
7 

5 

( 


HH.7 

?:;; 

9' -3 
91.9 
93-5 
93-1 
93.8 
94.4 


204 

a 

209 


156.1 
'57.0 
157.8 
15B.! 

160.9 

i6i,6 

1*2,4 
■6 1.2 


136 

137 

13 

129 

129 
130 
130 

'31 


5 

6 
3 
9 
5 


.3GI 

.64 

1 


103 
304 

i 
a 

109 
309 




'64.3 
.64.9 
165-5 

i66;8 

■ 68.7 

169.9 


3" 

i 
i 


14-1 
24-9 

!8.a 

'9-S 

30.3 


'9-J 

Z'X 

31.4 

"■7 
33-3 
53-9 

14. S 

IS-I 


57-3 

Si:? 
1:5 

6i!o 
6r.7 
63,3 
63.9 


15' 
151 
'53 
'54 
'55 
'5f> 

'Al 

'59 


:;i 

ijS 
119 

123 
114 


< 
7 
! 

8 
6 

.1 


95 -o 
96.9 

99.4 


215 
219 

310 


1G4.0 
164.8 

169. < 


131 
1,13 
•3* 
134 
135 
135 
'36 
'37 

;^i 


8 

7 
3 

I 

I 
5 


1 

377 

381 
383 
284 
38< 

28; 

38t 

290 


"3 
JI4 

l\i 
216 
117 
318 
319 
319 

333 
113 

'24 

325 




170.5 
171.3 
.71.8 

'73.' 
'73.7 
'74.3 
175.0 

mi 

176. B 
■77-S 

180.6 
181 3 

;&; 


4; 

ii 

4V 
SO 


3' -9 
3».6 

33.4 
34.1 
35-° 

'!■■ 


a:: 

*7.i 

»8.9 
19-'^ 
30.1 
30.8 


103 
104 

IS 

109 


It 




63.6 
64.3 
64. S 

66., 

68.6 

6p.3 


161 
iti 
163 
164 

fd 

\% 
169 
170 


115 
\\\ 

\% 
119 
119 
1.1° 
'3' 
131 


9 

7 

i 

( 
; 


10: .3 

103.1 
'03.B 
104.5 
105. 1 

S:; 

:o7.o 


133 
354 
335 

ii 

339 
3,10 


171.7 
171.5 

'73.; 

1 

l78!o 
178.7 


'39 
'39 

141 
141 
141 

14,1 


7 
3 

6 

9 

5 

7 


J' 
Si 


39-6 
40.^ 

4^.0 
41.7 
43-5 
44.3 
45.1 

46.1 


31-' 
3»-7 
33.4 
34.0 
34.6 
3S.1 
3S-9 

36- i 


"3 
"4 

i;i 

119 


86 

i 

89 
90 
90 
91 
93 
93 




69.9 
70.5 
71-1 
71.7 
71.4 

]ii 

74.3 
74.9 

75 .5 


171 

171 
17.1 
174 

\]l 


132 
'33 
1.14 

■•1 

T36 

\% 

'39 
'39 


9 

f 

; 
9 


zi 

108.9 
109,5 

Mo!s 
"1.6 

"3-3 


331 

3J3 

»33 

i 

DiTt 


m 

Hi:; 

186.5 


147 

;ii 

149 
149 
150 
151 


6 
3 
9 

5 


291 
192 

»93 
294 
295 
296 

?,l 

299 
300 


226 
226 

a 

139 
J30 
230 
131 
131 

533 




183.1 

'&'. 

185.0 
185.6 
18S.3 
1B6.9 

iBB.g 


Di« 


Dep 


Ut. 


Diit 


Dep 


IM. 


DUt 


Dep 


I-at. 


Dep 


L.t. 


Diit 


Dep 


1^1. 



TABLE II. 
Difference' of Latitude and Departure for 40 Degiees. 
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TABLE U. &9 
Difference of Latitude and Departare for 43 Degrees. 
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166.0 
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,56., 
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S3 
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SI 

55 
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S4 

ii 


It 
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81 

i 
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J 
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81. 
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110. 
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169.7 
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Dep 
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187 


3 
7 

4 

8 
5 

I 




31 
33 
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23 ■ 
S4. 
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9' 
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94 

'i 

91 
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a: 
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11) 
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l\l 
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'57 
'58 


8 
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37^ 
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197. 
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191 
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■93 
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3 

I 

3 
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4 
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4' 
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44 

:s 
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SO 
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30. 
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31. 
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34. 

S: 
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30.6 
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75-0 
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163.9 
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194 
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'.14 


7 

8 
3 

i 


138 
t3S 
119 
130 
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'38 
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353 

*53 
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358 
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90 


11 

S8 

it 
60 
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61 
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4 
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34 

11 
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»4. 
M. 

S: 

S: 
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94.0 
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94 
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67 
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69 
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70 
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\ 

1 
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'ii 
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\S 
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'2 
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in 


8 

5 
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4 
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m. 
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'53 
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6 
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'53 
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m 
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193.0 
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'94-i 
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SO 
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33-» 
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75 
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77 
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i 
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13. s 
■3-.1 

;i:J 


11.; 

It.; 
II. 5 

11.6 
11.6 


11. 8 
11.8 

11. 9 

ri.i 
ri.3 

11,1 


II. s 

11.7 

11.9 
ri.9 

11. c 
ti.t 


"■-1 

"1 

iil6 

M.7 

"■7 


IQ.l 

"■3 
11-3 
II. 4 
11.4 


10. 8 
10.9 




10. 1 

;»:j 

610.4 
lO-S 


9. 

9- 

10. 
10. 


9- 

9. 

5: 

9- 

10. 
10. 
to. 


9- 
9- 
9- 
9- 

': 
9- 
9. 

9- 




is!! 

[3.8 

13.8 

:3.9 
'3-" 


ii.5 

iil 


13.0 

"'3 
13.4 

13 6 


11. K 

11.9 

11. 9 


II. 6 

M.6 

11.9 


'■■3 
"■3 

11.^ 
11. 5 


II.; 
ii!( 




10.6 
10.6 
10 7 

,11:. 


;;: 


10. 
10. 
10. 

no! 

,10. 


10. 

10. 

E: 
10. 


5 9 9 
9.9 
9.9 


9-7 
11 

;.l 

9-^ 


9S 

9.6 
9-7 


^ 


onth, 


IJ.n. iFeb. .Mnr.lApril, 


May,|Jun«.l 


olj, 


Aug. 1 Sept. [ Oct. 










-o'.s-o-.al-o'.j 


-rf.»l-rf,J+rf.l- 


*«. 


,-V^-. 









70 TABLE X. 1 




ScN'B Dkolination for the Years 1876, 1880, 1884, 1888, Ac. i 




1 


Jan. Feb. 


MsKh. 


April' May 


Jun«,|Ju1j 


Auf(, 1 SepL 


Oct. 


Nov. 


i^i tW 




Boalt, Bouih. 




K^^uT 


North 


North. Nq»U 










' 3_ 






23 317 12 


7 20 S. 


4 4 


16 16 


32 923 5 


17 538 4 N 


3 25 


VZ 


21 66 I 






22 08 16 CG 


S 67 


5 1 


16 34 


22 17^23 1 


17 B8:7 43 


3 49 


4 68 


22 4 8 






22 62 I e 37 


6 34 


6 33 


15 62 


22 24 22 66 


17 22I7 20 


4 12 


6 16 


22 IS 8 






22 46 lU 19 


S 11 


6 6fl 


16 i 


23 31 


23 51 


17 6!6 68 


4 36 


5 35 


22 31 t 






22 *0 IB 1 


6 48 


6 IS 


16 26 


22 37 


22 46 


6 50'6 36 


4 68 


B 63 


22 28 S 






23 33 16 13 


6 24 


6 4S 


16 43 


22 a 


22 39 


10 3.^,6 14 


6 21 


6 11 


23 36l 6 






22 26 16 25 


5 1 


7 4 


16 69 


22 49 


22 32 


16 16:6 61 


5 44 


e 29 


3 42 


7 






22 1815 6 


4 88 


7 27 


17 16 


22 65 


22 26 


5 69,6 29 


6 7 


6 46 


3 48 


8 






22 10 U 47 


4 14 


7 49 


17 32 


23 


32 18 


16 426 6 


6 30 


7 3 


3 5i 


9 






SS 1 14 27 


i 61 


8 11 


17 47 


S3 4 


22 11 


16 24 


4 43 


6 53 


7 SO 




10 






21 5SU 8 


8 27 


6 B3'l8 3 


23 8 


33 3 


16 7 


4 20 


7 IB 


7 87 


3 4 


11 






21 42 13 48 


3 4 


8 6518 18 


23 12 


21 64 


14 49 


3 67 




7 53 


>3 9 


12 






21 33' 13 28 


2 40 


I7II8 32 


23 1<I 


21 46 


4 30 


3 34 


8 


8 9 


3 13 


13 






21 22 13 8 


2 Ifi 


9 38:18 47 


23 18 


21 37 


4 12 


3 U 


8 23 


8 24 


3 16 


14 






21 12 


2 47 


I 63 


10 019 1 


23 21 


21 27 


S 63|3 48 


8 45 


8 40 


3 19; 15 






21 


2 27 


29 


10 21 19 16 


23 23 


21 17 


3 34 2 25 


9 7 


8 66 


3 22 16 






20 49 


2 6 


1 5 


10 42 19 2! 


23 25 


n 7 


3 153 2 


9 29 


9 9 


3 24| 17 






20 37 


I 46 


43 




23 26 


20 SB 


3 65 1 88 


9 61 


9 24 


3 2.1 18 






20 2a 


1 24 


Q 18 S. 




33 27 


20 4S 


2 35 1 16 


10 13 


9 38 


3 27 


19 






20 12 


1 2 


6 N. 


11 4420 7 


23 27 


20 S4 


2 160 S3 


10 34 


9 61 


3 27 


20 






111 69 


41 


[) 30 


12 4JS0 19 


23 27 


20 BB 


I 660 38 


10 56 


■0 4 


3 27 


21 




ss 


19 46 


19 


53 


12 2620 31 


23 37 


20 11 


1 3f. 6 N. 


11 17 


■0 17 


3 27 


22 




23 


19 32 


9 67 


17 


12 4620 42 


23 26 


9 68 


1 15 


ISB. 


11 as 


30 


3 26 


23 




2* 


19 17 


9 35 


40 


13 420 63 


23 25 


9 46 


66 


42 


11 59 


42 


3 25 


24 




26 


19 3 


9 13 


2 4 


13 2421 i 


23 23 


9 33 


34 


1 6 


12 19 


63 


3 24 


26 




36 


18 48 


8 60 


2 SB 


13 4321 H 


33 21 


9 19 


13 




12 40 


1 6 


3 21 


26 




27 


IB 33 


8 28 


i SI 


U 2:21 24 


■23 19 


9 6 


9 62 


1 62 


13 


I 16 


3 19 27 






18 17 


8 6 


i 15 


14 2l!2I 34 


23 U 


8 63 


9 31 


2 16 


IS 20 


1 26 


>3 16 28 








T 43 


i 38 


U 40 21 43 


23 13 


8 3S 


9 9 


2 39 


13 40 


I 36 


S 12 39 




30 


ir 46 




4 I 


14 68 21 62 


33 9 


8 23 


8 48 


3 3 8. 


14 


1 46 


33 8 SO 




31 


17 29 




27 N. 


t 1 




18 8 


B 26 




U 19 


1 


3 4I 31 




TABLE XI To cobbeot thb Sun's Declination. 




When Dedin. J add in W. Long. 1 When Declin. J sub. in W. Lonj;. J 






Long. 


eUN'8 DECLINATION. 


Long. 




d 


□ 






" 


° "j"."!"!"," 















] 


2 3 

1 3 


4 6 


' 


J. 


8 9I 


011.121314 


I5,I6'l7 18'l9 


20 



212 



2 332 


i 




10 


1 


; 




1' 1 


ll ll 


1 1 


vr' 


0| 





10 




20 


1 




1 1 


1 I 1 




I 1 


!■' ll 


1 1 


1 1 


ll 1 I 









20 




30 


: 


i 


2, 2 


2' 2 2 




2 2 




2 2 


2 ] 


I I 1 






I 


30 




40 




3 


3 3 


3 3 3 






2 2; 


2 i 




s[i 2 




ll 


I i 


40 




fiO 




3 


S 3 


3, 3' 3 






3 3 




3 2 






1! 


I C 


50 




BO 




4| 4 4 


4: 4' 4 




4 4 


4 4 


3ji 


3; 3 


3| 3, 2 




2 


1 c 


eo 




70 




6 5 








4 4 


4 4I 


4 4 


4 


3 






2 


I 


70 




80 










6' 6' 6 




B 5 


6 C 


4 4 


4 


4 


4 3 3 




2' 


I 


80 




HO 




( 


6 




b| 6 a 




6 61 5i 5 


6' B 


6 


4 


4 4 4 




3 


1 


90 




KKJ 


7 


7 


6 




c, fil t; 




<i li| 6i 6 


61 5 


5 


5 


6 4 4 




3 


1 


100 




110 


7 


7 


7 


7 






7 7 7 6, 


6 6 


6 


6, 6 B 4 




* 


I 


110 




120 






8 








7 7' 7, 7, 


7, 6 


6 


6. 6 6 6 




i\ 


2 


120 




130 




8 






3 8 8 


8 


8 8l 8 8 


7 


7 


7! 6' 6 6' 5 






2 € 


130 




1*0 




9 


i 




9, 9, 9 




5 9 6; a 


8 


71 7; 7, G e fi 






2 


140 




150 


10 


IC 


1010 


lolioio 


9 


9 9 9 »■ 


8 


8' 8: 71 7 6 e 




^\ 


2 


160 




160 


]C 


10 


10,10 


101010 


10 


10 10 10 9 


9 


9i 8; 8 7 7 6 




b' 


2 


160 




170 


1 


II 


lllll 


Illlll 


10 


10101010:1 


9' 91 n; 8' 8 7 7 




B' 


2 


170 


1 


180 


12 


12 


1312 


laiaiu 


U 


uiilunji^ 


10 10| 9I 9| a 8 7 


6 


6 


2 


180 



TABLE X. 71 




Sitn'h Dkcltnation for the Years 1879, 1883, 1887, 1891, Ac 




i 


Jan. 


Feb. 


Mareli. 


April 


M»y 


June. 


July 
North 


Aue. 


Sept. 


Oct, 


Nov 


Dec 


1 




s3se: 


6^55- 








b3se: 


.NSrtiT 


TtoST 


JiSaT 


s^S 


aSSS" 




J 


23 1 


17 7 


T 36 8. 


4 31 


16 3 


33 3 


23 8 


18 i 


8 30 N. 


3 9 


14 2 


21 18 






2 


32 66 


Ifl 60 


7 14 


i 64 


15 21 


n 11 


33 4 


IT 49 


7 68 


3 32 


14 4 


31 68 






S 


22 60 


IS 32 


S 61 


B 17 


15 39 


23 19 


2 69 


17 33 


7 36 


3 66 


16 3 


22 6 






4 


22 44 


16 14 


6 28 


6 4015 66 


33 26 


3 54 


17 17 


7 14 


4 18 


15 2 


32 16 






6 


22 38 


16 66 


6 6 


6 316 14 


22 83 


3 49 


17 1 


6 63 


4 42 


16 40 


23 23 






6 


22 31 


16 38 


5 41 


6 2516 31 


23 39 


i 43 


16 46 


6 30 


6 6 


15 58 


22 30 






7 


22 23 


16 19 


5 18 


6 4816 47 


22 46 


3 37 


16 28 


6 7 


6 28 


16 16 


aa 37 






6 


22 16 


16 1 


4 66 


7 1017 4 


22 61 


3 30 


Ifi 12 


6 45 


6 61 


16 3; 


22 44 






9 


22 7 


U 41 


4 81 


7 8817 20 


22 66 


2 2,1 


!6 64 


5 22 


6 14 


16 5 


22 60 






10 


SI 68 


14 22 


1 8 


7 6517 3b 


23 1 


2 16 


16 37 


4 59 


6 36 




22 65 








21 49 


14 2 


S 44 


3 1717 6 


23 e 


12 8 


16 19 


4 37 


6 59 


17 2E 


23 1 






U 


21 40 


IS 43 


3 21 


8 39,18 7 


23 9 


2 


IB 1 


4 14 


7 23 


17 4 


23 5 






13 


21 SO 


IS 23 


2 67 


9 1 IS 22 


33 13 


1 62 


14 43 




7 44 


IT 57 


23 10 


13 




1* 


21 19 


18 2 




9 23' 18 Sb 


23 16 


1 43 


14 25 


3 38 


8 7 


18 18 


38 13 


14 




15 


21 8 


12 42 


2 ID 


9 44,18 61 


23 19 


1 33 


U 6 


3 6 


8 29 


18 39 


23 17 


15 




16 


20 67 


12 31 


I 46 


10 619 6 


33 22 


1 34 


IS 48 


S 41 


8 51 


18 44 


23 20 


16 




17 


20 46 


12 


1 33 


10 £719 19 


23 24 


1 14 


13 28 


B 18 


9 IB 


18 69 


23 22 17 




18 


20 »4 


11 S9 


3 59 


10 4819 32 


33 26 


t 4 


13 9 


1 66 


35 


10 I, 


23 24, 18 




IS 


20 21 


11 IS 


3 35 


11 919 45 


3.1 26 


63 


[3 60 


1 82 


67 


19 37 


23 261 19 




20 


20 B 


10 6b 


3 119. 


11 2919 68 


23 27 


43 


13 SO 




10 19 


10 4 


23 27 


20 




21 


la 66 


10 36 


3 12 N, 


U 50 20 10 


28 27 


W 81 


12 10 


46 


10 40 


!0 65 


23 27 


21 




22 


19 42 


10 IS 


a 36 


12 1020 22 


33 27 


JO 19 


11 BOO 32 N. 


u a 


30 8 


23 27 


22 




28 


19 28 


9 61 


1 


13 3 120 31 


23 27 


7 


11 30|0 3 S, 


11 23 


30 3 


23 3T 


23 




2* 


19 13 


9 29 


1 23 


13 6020 45 


23 36 


9 65 


11 9 35 


11 44 


30 3. 


23 26 






26 


IS 59 


9 7 


1 17 


13 10,20 66 


33 36 


9 42 


10 490 48 


12 6 


30 46 


23 35 


25 




26 


IS 44 


8 44 


3 11 


13 3921 7 


23 33 


9 29 


10 28 1 13 


12 25 


20 6 


as 23 


26 




27 


IB 23 


8 22 


2 34 


13 48,21 17 


L'3 31 


9 16 


10 7 1 35 


13 46 


31 e 


33 31 


27 




23 


18 13 


7 69 


3 68 


!4 7]21 27 


■iS 18 


y 2 


9 46 1 59 


18 6 


21 1 


33 is; 38 




2y 


17 67 




3' 21 


14 36'21 37 


MS 16 


8 48 


9 26 3 13 


13 26 


21 2 


33 15; 30 




SO 


17 41 




8 44 


14 45 21 46 


23 12 


8 34 


9 3 3 46 S. 


13 46 


21 3 


33 11 80 




31 


17 24 




1 8 N. 


I2I65 




8 19 


6 43 


14 6 




23 7 31 




TABLE XL To oobbkot the Sdh'b Dkclekation. 






When Declin, 1 add in W. Long. 1 When Declin ( aub in W Long ) 








Long, 


— 5- 


O O.Q Q U 


T- 


-5-0- 


-=-^^ 


" " ° "1° ° " " " '■ 


-^ 


-5- 


Long. 






1 

1 1 


2| 3I 4 6 C 


7 


8 9 


10 111 


HH1516'l7I8192( 


2122 



33 


ii 






10 


J 1 


ll 1 1 


11 1' 1 








10 




20 


1 1 












1 I J 1 


1111 









20 




SO 


2 Z 


2 3 


2 2 




2 2 


2 2 


2^21 


1 1 1 











30 




40 


S S 


3 8 


1 8 3 




2 i 


2 3 


2 i 3 2 


2 2 2 


1 









40 




50 
GO 


S 3 
4 4 


1 3 

4, 4 


3 3 3 




3 1 

4 4 


S 3 
4 4 


8 3 3 2 
8 3 .3 ■) 


2 2 i 

3 3 J. 


2 

2 


1 ] 

2 1 








60 
60 




70 


6 5 




6 4 4 




4 4 


4 4 


4 4 4 3 


3 3 3 




2 2 







70 






5 5 


5, 5 


6 S 6 






6 5 


4 4 4 4 


4 3 8 3 


J 2 







80 




90 


t. 6 


6 6 






6 6 


5 5 


6 5 5 4 


4 4 4 3 


3 2 







90 




100 


7 7 


6' 6 






6 b 


6 6 


b 5 6 


6 4 4 


i 


3 2 







100 




110 


7 


7 7 


7 7 ' 




7 7 


" 6 


G 6, 6 6 


6 6 4 


i 









110 




120 


R 8 


8 8 


8 a 






7 7 


7 7 


7 6 6; 6 


6 6 6 


1 


4 8 







120 




IW 


9 8 


8 8 


8 8 


8 




8 8 


S 8 


7 7| 7 6 


6 6 6 


6 









130 




140 


9 


9 9 <! 






9 9 


8 8 


8 7 7-7 


6 6 6 


6 


4 8 


2 





140 




160 


OIC 


10 10 10 IC 


10 




9 9 


9 9 




7 6 6 


6 


6 4 


2 





160 




ISO 


lOjIO lOilO Id 


10 


U 


1010 


10 9 


9 9' 8 8 


7 7 6 


6 


6' 4 







160 




170 


111,1111111 


11 


lU 


10 10 


10101 


9 9 9 8' 8 7 7 


6 


5 4 


2 





no 




lao 


2i2|i2ia!iai 


11 


11 


nil 


11111 


10101, 9 9'v8 & T> 6\ t. >L\*i 







72 TABLE X. 




Sdn'b DKOLrNATiON for the Tears 1877, 1881, 1885, 1889, Ac. 




i 


J^.|Feb. 


March. 


April 1 May. 


Jima 


July. 


Aa|[.l Sept. 


Oct. 


Not. 


Dec 


1 








S'orth.JNonh 
















1 


2 eSilfi 50 


r ass. 


4 4216 12 


22 7'23 7 




3 Wi 


4 34 


SI fi 






« 


2 6316 41 


r 2 


6 6:16 3< 


22 15123 2 




3 4; 


4 6; 


•m 






■A 


% 48,16 S!^ 


i 39 


S 28 16 4i 


22 22>22 67 




4 K 


5 r. 


•fv. 1 






4 


3 1M6 6 


; 16 


6 61 16 6 


22 29 22 62 




4 31 


5 3( 


f.V. !<, 






6 


2 3d 16 4! 


5 63 


6 14 ie 22 


22 86'22 46 


16 54;6 41 


4 hi 


5 41 


32 2 






A 


a ?7 


5 % 


S 30 








6 1fi 


fi 1 


32 a 






7 


w u 


R II 


5 7 


6 69 16 65 




16 21 5 57 


R 31 


6 -lA 


32 4 






K 


'/, n 


4 fi! 


1 43 






n Yi 




H H 


6 4', 


1!3 4 






W 


*w : 


4 «■; 


4 20 


7 44X7 2i 


?? 5P 


a iit 


15 46 5 a 


H V.=i 


6 5' 


,(3 fi; 






lU 


1 S4 


.4 li 


3 66 


8 617 4; 


23 a 


i2 13ll5 29'4 49 


6 47 


7 Ifi 


22 5. 






II 


I 4S 


3 n: 








22 SlIS 114 £6 


7 1( 


7 .V 


23 ; 






l;j 


1 Hii 


.1 h: 




S 6018 t- 




ifl fif 




7 3; 


7 4i 


33 : 






IH 


1 V.I. 


H 1! 








f\ 4^ 




7 55 


H 6 


33 1- 






14 


1 1^ 


H fi'r' 






ya if 


^1 3( 




K 17 


3 ',11 


3a 1 






IS 


1 ; 


.2 »2 


1 68 


e 661B 6fl 


aa 2( 


21 2< 


13 67|2 64 


8 4( 


.« .lb 


23 1 






in 


5! 


2 1 


1 35 


l<i 19 12 


?,3 2? 


i!I at 


13 38:2 30 


9 !> 


R 51 


23 3 






17 


U 41 


.1 R 


I U 


37 IS 21 


23 2^ 


l^l < 


13 19 2 7 


9 »1 


H 1 


23 2 






1H 










Wl fi< 




9 46 


q W 


23 V. 






lit 


OJfiii : 


) 23 H. 


1 1919 6 


23 25 


I^O 4» 


12 40|l 21 


10 7 


9 3' 


23 3 






m 


f> 1 


1(1 41 


) N. 


I 3920 ■ 


23 2i 


20 31 


12 210 57 


10 21 


19 4) 


33 3 






ai 


!(4t 


lf> 2' 


3 24 N. 


.2 020 16 


2.1 27 


20 26 


13 l!o 34 


10 fif 


w) : 


23 2 






^■ii 




III * 












11 IV 




33 3 








H ■!] 


H 41 


1 11 


.2 4J20 31 


2.H 2b 


20 1 


11 20'o 13 a. 


11 Hi- 


ao 2; 


33 2 






V4 




!l 11 


1 36 






19 4! 




ll 6-1 


20 ai 


«B 2 


21 




lis 


8 51 


» 6b 


1 69 


13 19 21 


23 21 


19 31 


10 391 


12 U 


,^0 5; 


li3 D 


SG 




1!« 


B 3fi 


a a; 


3 22 


13 3921 11 


23 si: 


19 2; 


10 18 1 23 


la 36 


31 1 


■/» 2 


sa 




■il 


H 21 


H 1 


i 45 


13 68 31 21 


■'3 ■/! 


19 1 


9 6l|l 46 


I2 6fi 


21 11 


33 2 


27 




SH 


H (1 


7 4; 


3 9 


14 IT 21 3; 


■/3 r 


IK 5/ 


9 86.2 10 


1.1 lb 


^1 3: 




23 




as 


■/ 4S 




3 33 


[4 35 21 4 


V3 1' 


IN 4 


9 10 3 33 


13 3h 


ai 3. 


23 1 


!9 




30 






3 66 


[4 54 21 Gi 


23 I( 


IH a 


8 53:3 5C S. 


13 66 


Hi' 


23 9] ao II 




81 


7 16 




4 10 N 


!21 6S 




IM 12 


8 33| 


14 16 




23 


131 




TABLE XIL 




To correct the Sim's Declination for the ChanRes in Periods of Fonr Tears. 




11 


MONTHS. 1 


"8 . 




JjjnjABT, 


Fbbbkaiiy. 


Makoh. 




Day* 


DllJB. 


Days. 




1 1 7 


13 


J9 


26 




7 1 13 


19 


25 


I 7 


13 


19 








BUb, 


itib. 


Bnb. 


BQb. 


tub. 




.«». 


.db. 




mh. 


BUb. 


add. 






* 























1 


1 


1 


1 1 








4 




n 






1 


1 
1 


1 

1 


1 

1 


1 


1 

a 


a 


1 
2 


213 2 








13 




1ft 
































20 


1 


1 


I 


it 


s 


2 


3i 3 


3 


3 


3 3 












Apbil. 


MAT. 


Jdne. 




Doja. 


Days. 


Dsjs. 




1 


7 1 13 


IH 


25 




13 1 19 , 25 


^i 


■7 


13 


19 1 26 






ftdd. 








atia. add. 


^. 










, 






1 


1 


1 




1 


1 1 






















4 






1 


1 


1 




1 


1 , 1 




1 


1 







r 





e 






M 


■ft 


•f 




H 


2 2 




1 


1 


I 


1 


(1 





la 






■t 






ft 


2 2 






1 




1 


<i 






// 20 1 4 1 3j 3 \ 3 


a 








20 
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Sou's DiouKATiOH for the Youra 1878, 1882, 1886, 1890, fa 




1 


Ian 


Feb. 


March. 


April 1 May 


Jane 


July. 


Aug. Sept. 


Oct. 


Not 


Dec 


1 












North. 


















17 a 


r 31 8. 


* 38 16 7 


22 S 


2a 7 




3 14 


14 21 


at fii 


1 










r 8 


* 6916 2u 


23 IE 


,1.1 H 




a 3) 


14 4: 


22 ( 


3 






16 2\ 


S 45 


6 22,16 4; 


22 2C 


ef 6M 




4 1 


IK ' 


2'^ t 


H 






16 H 


! 32 


6 4516 


22 2t 


/« fi3 




4 % 


IK 'f: 




4 








IS ha 


iba 


6 8|16 l; 


22 34 


i3 is 


6 57 e 47 


4 47 


16 4' 


n 31 


G 




« 


a 


IB a. 


J 3G 


6 31 16 S 


23 41 


n i-> 


6 41 6 24 


B It 


Ifi ' 


22 a; 


6 








ir> li 


5 12 


s e:t 16 6 


22 4J 


,■« H(l 


6 24le 2 


6 3; 


It; 21 


n Hi 


'/ 










1 40 


7 1017 i 


33 62 


/■' fti 


^ 5 39 


fi fiH 


16 31 


22 4B 


8 








14 H' 


4 26 


7 3817 2- 


33 63 


/M !'■/ 


6 & 5 17 


fi li 


16 fi6 


22 61 


9 










4 2 


8 17 41 


33 ! 


.>3 14 


6 3! 4 64 


G 41 


17 1: 


22 e; 










1,H B! 


1 sa 


8 23,17 6. 


23 ( 


Pa 7 


6 161 31 


7 6 


17 ?' 


S3 ?. 


11 








Ill ai 


I IS 


8 4418 1< 


S3 1( 


^1 KK 


4 57 4 8 


7 v; 


17 4S 


23 f 


IH 








111 li 


3 61 


a 6,18 2. 


33 14 


^1 Wl 


i 39 a 46 


7 B( 


IM ■ 


2H n 










la B' 


2 28 


9 2818 4i 


33 17 


l*! 41 


4 31 3 22 


H r/ 




23 H 


14 










1 1 


9 49 18 e 


33 2C 


21 32 


4 2 2 59 


8 3' 


L8 33 


23 U 










la i< 


I 40 


10 1119 ; 


33 23 


?\ n 


3 433 3G 


a f.; 




23 » 


Ifl 








ji fti 


; 17 


10 33 19 2i 


33 2i 


/] T^ 


3 24 3 13 


9 li 


I'l 1 


23 flJ 










n 3. 


1 63 


10 53 19 3 


33 26 


PT 1 


3 61 50 


1* 4( 


11 1' 


23 2f 


Ifl 










) 29 


11 1410 4 


33 21 


,M) 61 


3 46 1 26 




11 3 


H3 flt 










10 b 




11 34 '20 


23 31 


iO 411 


3 26 1 3 


iu ai 


19 41 


23 21 










10 ai 


1 18 H, 


il 65 20 1. 


28 21 


/n 3H 


3 e;0 40 


4n 


ID 61 


23 21 


21 












12 16 20 2. 


23 31 


VII IH 


1 46'0 16 N. 


1 i 




23 m 


MH 










; G 


12 35 20 3 


33 31 




1 2610 7 S. 


1 JI 


I'll V' 


23 VI 












! 29 


12 65 20 4 


23 36 


1H BV 


1 60 31 


1 41 


?n Hi 


23 Kl 


24 










1 53 


13 1420 6! 


23 21 


19 ;t9 


.0 440 fi4 


.2 n 


JO 41 


■-'3 21 


25 








S .1! 


2 IG 


13 34,21 


23 22 


1ft 2n 


231 18 


•> 3( 


m K' 


■>a Pf 


Sfi 








H H 


2 40 


[3 63'21 2' 


23 3i 


1i» ll< 


2 1 41 


» 61 


^1 11 


■t3 21 


fl7 








7 !.■ 


3 3 


H 1221 2 


23 If 


M RH 


9 41 3 4 


H 11 


;i1 fl' 


«3 n 


2H 










S 27 


L4 8r21 3i 


23 U 


1H 44 


9 20 3 28 


« 31 


fli 3 


23 H 


ail 










i 60 


14 4921 4 


33 11 


18 3U 


a AS 2 61 B. 


.3 61 


21 4 


23 11 


30 










4 13 N. 


I2I 67 




18 15 


8 37I 


14 10 




23 e 


31 




TABLE Xn. 




To correct tha Sun's Declination for the Changes in Periods of Foni Teara. 




■s 


1 MONTHS, 






P 


July. 


AOQCBT. 


SflPTBMBOB. 




D«T^ 


Dnys. 


Dayi. 




1 1 7 


13 


i!) 


26 




7 1 13 






1 1 7 


18 


19 


26 




,»!',"5' 


.ub. 


tub 


BUb. 


rab. 


Ul). 


mU. 




.ub. 


Bob. ' snb 


anh. 


inb. 


Bdd. 






i 
















fl 





I 


1 


1 


1 1 


1 


1 


1 


4 




6 






1 


I 


1 
1 




I 
1 


1 
fl 


B 


1 
2 


1 


1 i 1 

2 3 


1 


1 


1 

a 


8 
12 











1 


1 




H 


M 


M 


y 


H 


3 J 


3 


3 


3 


IG 




ao 




I 


I 


2 




2 


3 






" 


3 , i 




4 


4 


30 




OOTOB 


B, 


NovnamB, 


Daasisaaa. 




Dnjs. 


Days. 


Daya. 




1 


; 


la 


lU 


2o 


1 1 7 


13 


10 


26 


1 


7 


13 


19 


26 






add. 


odu. 


BU.I 


Bd<I. 


aJd. 


M. 


Hid. 


odd 


ndil. 




»jd 


Bdll. 
















1 


1 


1 


» 







fl 


fl 





ft 


fl 
















1 






1 


1 






1 


f 


fl 


fl 















H 


1^ 


V 


V 


« 


1 


1 




1 


1 


(1 


fl 













fl 


» 




V. 


■> 




^ 


? 




1 


] 








fl 






20 


3 


5 


3 


3 


3 


3 


A. 


2 


_1 


2 


_L 


_L 


1 


I, Ift V 
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D.CL,«AT,0». II 




Lot. 


1° 


^ 


3° 


4° 


6° 


6° 


r 


X 


9° 


10° 


11° 


ia° 


13° 


1 
14° 




I 
3 
6 




2 

2 
2 ( 


3 : 

3 i 


4 

4 1 


5 1 

5 1 

s : 


( 

6 1 
6 3 

5 


« ' 
7 
7 1 
7 3 
7 3 
7 6 


1; 

S i 



Q 1 
9 2 

9 4 

9 7 


10 

10 1 

: 


1 1 
1 3 

1 ff 


12 ] 

12 3 

13 S 
12 9 


IS 
13 1 
13 3 
13 6 


14 

4 
U 11 




10 








4 '' 


S 5 


6 


7 




9 9 










14 IS 












i t 


i G 


7 


7 T 




9 10 


11 






13 15 


14 10 




12 




2 3 








B 


7 


SU 


9 12 


3 


11 IB 


12 16 


13 18 


14 19 




13 




2 ! 




Tl 






Tii 


6 13 


9 14 


"0~6 




12 19 


13 21 






14 








4 7 




41 11 




8 If 


17 


! 


11 30 


12 33 


13 21 


4 26 










i 1 


4 fi 


6 11 


6 13 






9 19 




11 24 


IS SO 


13 28 


4 30 




6 






3 7 


4 10 


5 12 


6 15 




B 19 


923 




11 27 


12 29 




4 36 




7 


i 


2 S 


3 B 






<il7 




S22 


925 


10 28 


11 31 


13 33 




4 39 




8 


3 


3 G 


3 1 


4 13 


£ \6 


6 10 




8 2s 


9 as 


10 31 




13 38 


13 41 








i 


2 7 




4 14 


A 17 


C3I 




8 28 


9 31 


10 36 


11 30 


13 42 


13 46 


4 49 








2 S 


3 11 


4 IS 


6 19 


633 




8 31 


9 3S 


10 39 


11 13 


13 47 


13 61 


4 65 




31 




3 e 


3 13 


4 17 


5 31 


650 


7 50 


8 34 


9 39 


4311 4» 




13 67 


5 1 




~W 


T-6 




TTi 




TS 




TSa 


8 38 


Tl? 




11 53 


i3l7 


14 2 


6 7 




23 




2 10 


3 10 


4 21 


A 20 


31 


730 


842 


947 


62 


11 66 


13 3 


14 9 


S 14 








2 11 


3 17 


423 


S 38 


6 34 


7 40 


84U 


9 52 


10 57 


12 3 




14 15 


6 21 




as 




3 12 


3 19 


4 Sii 


5 31 


37 


7 41 


8 50 


9 56 




12 S 


13 16 


14 29 


6 29 




26 


1 7 


a 11 


3 ao 




SS4 


41 


7 4« 








13 15 


13 32 


14 30 


5 37 




2T 


1 J 


2 15 




4 20 


B 37 


G4I 


7 52 






14 


12 22 


!3 3U 


14 37 






2S 


1 S 


Sl(i 


324 


4 32 


6 40 






9 4 


10 12 


1 31 




IS 37 


.4 46 


6 6^1 






1 ! 


2 17 


S2fl 


4 31 


5 43 




6 ] 


g 9 


10 IB 


1 27 


12 36 


13 4.5 




6 3 








2 19 


32B 


4 37 


S 47 


6 60 


ft .' 


9 15 


10 24 


1 34 


12 44 


13 S3 


i5 3 


13 






TTi 


"2» 


TSfl 


Tlo 


"5l0 


7 


"Ho 




TTsT 




1252 


i4~3 




21 






1 11 


222 


3 32 


4 13 


6 54 


7 fi 


8 le 


92; 


10 38 


49 


13 






634 




33 


1 la 


223 




4 4r> 


6 58 


7 10 


8 21 


9 33 


10 45 




13 






6 46 




U 


1 121 


ass 


3 37 


4 SU 


2 


7 16 


8 27 


40 


10 53 






14 31 








35 


1 la 


227 


8 40 




G 


7 30 


8 33 


9 4T 




14 




14 42 


15 56 










228 


3 43 


4 57 


6 11 


7 35 


8 40 


954 


U 


1 24 


13 39 


14 S4 


16 9 


r 21 








2 30 




5 1 


le 




a 47 


10 a 




2 33 


13 4!) 


15 6 


[6 22 


7 sa 






1 Hi 


2 32 




5 6 


021 


7 37 


8 64 


10 ID 


11 37 


344 


14 1 


16 18 




7 63 




39 




2 SJ 




6 » 


20 


7 4-1 


9 1 


10 19 


11 37 


i&S 


14 IB 




1660 


8 8 




40 


TTs 




TS5 


Tl3 


6 32 




■9-9 


026 


TTI? 




UM 


15 45 




TIT 




41 


1 ao 


330 








7 56 




38 


11 68 


3 IB 


14 39 


15 69 


17 20 


842 




42 


1 21 


242 


4 3 


5 23 


641 


8 S 




048 


12 9 


3 31 




16 16 


17 37 


9 




43 


1 23 




4 6 


5 28 


61 






0.56 




13 44 




10 31 


17 55 


9 19 






1 23 


3 47 


4 10 


6 34 


6 58 


8 21 


945 


11 9 




13 68 


15 as 


10 48 


18 13 






46 


1 26 


3 SO 


4 16 


a 40 










12 47 


4 13 


15 39 


17 6 


IB 33 


« 




46 




3 53 


4 19 


S 4(1 






10 G 


11 33 


13 1 


420 


IS 57 


17 26 


18 64 


20 23 




4T 


28 


360 






7 21 


8 49 


10 18 


11 40 


13 10 




16 15 


17 45 


19 16 


20 47 




48 


30 


250 


429 




7 39 




19 30 


13 


13 31 




1634 


16 6 


19 39 


il 12 




"« 


~^i 


"S~B 


4 36 


"G~6 








13 15 






10 54 




20~S 


11 38 ' 




GO 


33 


3 7 


4 40 


14 


7 48 


922 


10 5( 


12 30 






8 52 


20 29 








3S 


3 11 


4 40 


622 


7 66 


9 31 


11 10 


12 47 




117 39 


17 




12 36 




63 


S7 




4 63 


6 30 


6 S 


47 


i: 25 


13 4 


14 43 


6 23118 3 


9 44 


21 26 


23 8 




63 


40 






30 


8 20 


10 


n 41 


13 23 




46;18 29 


20 13 


21 67 


33 42 




64 


43 






6 49 


8 32 


ID 16 




13 42 


15 20 


7 11 


18 67 


20 43 


23 50 


!4 IB 








3 20 




59 










15 60 


7 37 


19 36 




23 6 










335 


& 2; 


T 10 


SG8 


10 40 


12 35 




16 15 


8 S 


19 67 


21 60 


23 43 


!5 38 




67 




3411 


i 31 


r 22 


9 13 




12 60 




10 4S 




aoso 


23 26 


24 24 


20 22 






~-6S 


■347 


S 40 






11 2! 






17 10 


T9"a 


ai-o 


23 6 




WW 




69 




3fi3 


5 GO 


?47 


945 


U 43 










21 45 


ra« 




26 1 




GO 





4 


ti 


S 1 


10 2 


IS 4 




10 10 






22 20 


24 34 


30 44 


28 56 




01 


2 4 


4 H 


6 12 


8 10 


10 21 


12 27 


434 


16 41 


18 .10 




25 24 


27 3D 






02 


3 B 




OS; 


883 


10 4! 


12 S2 


6 3 


17 15 


19 28 


21 4223 S! 


20 17 


28 3B 






03 


9 12 






8 50 




13 19 


5 34 


17 51 


20 




27 15 


39 41 


^12 




64 








9 9 




13 48 




IB 3 


21 fil 


23 29|2S 41 






33 30 




06 




4 44 




30 




14 1! 


16 46 


19 11 






29*5 




34 G6 






gs 














ao 1 


22 37 




SO 45 




36 30 


i 
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ATIO 


N 










Lat 


15' 


16° 


17° 


18° 


19° 


20" 


21° 


21°30 


22° 


22° 30 


23° 


23° 28' 




(, 


' 


1 


r 


. 


< 


,1 


. 


. 


' 


. 






15 


16 


17 


18 


19 


20 


21 ( 


21 30 


32 


22 30 


23 


23 28 






15 I 


10 1 




IB 2 


19 2 


20 2 




21 32 


22 2 


22 32 


23 3 


33 30 






15 ' 


10 4 


17 4 


18 4 


19 A 


SO 6 




21 35 


22 5 


33 35 


23 1 


33 34 








16 7 


17 8 


18 8 


19 9 


20 9 






22 10 


22 11 


23 11 


33 SO 








10 12 


17 13 


18 14 




20 11 


21 16 


21 47 


22 17 


23 48 




23 47 






15 14 




17 10 


18 17 


19 18 


20 1<! 


21 20 


21 61 


22 21 


32 S3 


23 23 


23 51 






15 17 


16 18 


17 20 


18 21 


19 22 


20 21 


212; 


21 65 


2i26 


22 67 


33 38 


33 50 






15 21 


10 22 


17 23 


18 25 


19 20 


20 2fi 




22 


22 31 


23 2 


23 33 


34 1 




TT 




liTE 


ITS 


1829 


"lalT 




"2n£ 


22 




"BT 


^38 


24 7 






15 2S 


10 30 


17 32 


18 34 


19 Sf 


20 38 


2140 


22 U 


23 43 


23 14 


33 45 


24 U 






16 33 


10 35 


737 


18 39 


19 42 




21 47 


22 IS 


22 49 


23 20 


23 62 


2121 








10 40 


7 42 


18 46 








22 25 


22 56 


23 28 


33 69 


2138 






IS 42 


10 45 


T 48 


18 61 


19 54 




22 




23 4 


23 35 




24 36 






15 47 


16 61 




18 68 


20 1 


21 5 


22 8 


22 40 


23 12 


23 44 




24 45 




19 


15 S3 


10 67 




10 5 


20 8 


21 12 


22 16 


22 49 


23 20 


23 63 


24 25 


2164 






16 59 


17 3 


18 B 


19 12 


20 IG 


2t 21 


22 26 


22 67 


23 30 


24 2 


24 34 


25 4 






IG 


17 10 


18 15 


10 20 


20 26 


21 20 


22 34 


23 7 


23 39 


24 12 


24 46 






22" 


10 13 


■WTs 


-iTa 


■ws 


20 331 21 39 


^44 


-WW 


■aOo 


34 23 


24 56 


35 20 






16 20 


17 26 


18 SI 


19 97 


20 43', 31 49 


22 65 


23 28 


24 1 


24 34 


25 7 


25 38 




ai 


1G2T 


17 34 


18 40 


19 46 




21 59 


23 


23 39 


24 13 


2t 46 


m 19 


35 51 




25 


10 30 


17 42 


18 49 


19 50 


2! 3 


22 10 


23 18 


23 51 


2125 










2C 


41 


17 52 


8 60 


20 7 


21 11 


22 22 


23 30 


24 4 


24 38 




25 46 






w 


53 


19 1 


B 


20 18 


21 26 


22 31 


33 43 


24 17 


2162 


25 26 


26 1 


36 33 






7 a 


18 11 


920 


20 2D 


21 38 


22 47 


23 67 


21 31 


25 Q 


25 41 


26 10 


36 49 




aD 




18 22 


9 32 


20 41 


2151 


23 1 


2111 


21 46 


23 22 


23 67 


20 32 


27 5 




30_ 






19 44 


20 61 




23 10 






2S 38 




9H 40 






173; 




13 57 






'Wli 


-24 43 






20 81 




27 41 




32 


17 40 




20 10 


21 22 


22 35 


23 47 


25 


25 36 


26 13 


26 49 


27 20 


26 




33 


7 50 


10 11 


20 24 


21 37 


22 61 


24 4 


25 18 


25 65 




27 9 


27 40 


28 31 




31 


S 11 




20 39 


21 S3 


23 7 


24 22 


25 37 


20 14 


26 62 


27 39 


28 7 


2S42 






8 Zi 


19 40 


20 66 


22 10 


23 25 


2141 


2.5 67 


20 35 


27 13 


27 61 


28 29 


29 5 






8 3! 


ID 55 


21 11 


22 27 


23 44 


26 1 


20 IB 


26 66 


27 35 


2S 14 


28 53 


29 30 






a 05 


20 11 


2128 


22 46 


24 3 


2,^ 21 


20 10 


27 19 


27 58 


28 38 


29 17 






36 


g ID 


20 28 


2147 


23 5 


2121 


26 43 


27 3 


27 43 






29 44 


30 21 




SB 


27 


20 40 


22 


23 26 


?i£ 


26 7 


27 28 




28 49 




30 11 


30 49 




w- 


W45 


"ai~6 


^20 


-211? 




26 31 


27 5-1 




WTJ 




30 40 


31 19 




11 


2a 3 


21 25 


23 48 


24 10 


25 33 


20 57 


28 21 




39 40 






31 61 




42 


202s 


21 40 


23 10 


24 34 


2S 59 


27 24 


28 60 


29 33 






31 43 


33 34 




43 


20 44 




23 34 


26 


36 20 


2? 53 


29 20 


30 6 


39 49 


3133 


32 18 


32 69 






21 a 


22 82 


23 60 


26 an 


26 65 


28 23 


29 53 


30 38 




33 B 


32 54 


33 37 






21 2S 


22 67 


24 25 




27 25 


28 50 


30 37 


31 13 


31 59 


32 40 


33 33 


34 JT 




« 


SI 53 


23 23 


24 53 


20 25 


37 57 


29 30 


31 3 


31 61 


32 38 


33 2S 




3169 




47 


23 16 


23 60 


25 23 


20 67 




30 


81 42 


32 30 


33 19 






35 44 




48 


224S 


» SO 




27 30 






32 23 








3« 41 


30 31 








"2151 


2G 2b 


S~fi 


29 45 


31 25 






'iiW 


3.i4l 


30 33 


■WW 




iSO 


23 45 


2.'i24 


37 3 


28 41 


30 20 


32 


33 53 








37 26 


38 IJ 




SI 


21 17 


25 60 


27 41 


29 25 




32 55 


31 13 








38 23 


39 IS 




S2 


24 52 


20 36 


28 21 


30 8 


31 60 


33 45 


35 36 


30 33 


37 20 


38 26 


39 24 


40 IB 




53 


25 28 


27 10 


29 4 


30 61 


33 45 


34 88 


30 33 


37 31 


38 31 


39 20 


40 29 


41 36 






20 7 


27 58 


29 50 


31 43 


33 38 


35 35 


37 31 


38 31 


39 31 


40 37 


41 40 


43 39 






2G4D 


28 43 


30 39 


32 36 


34 35 


36 30 


38 40 


39 43 


40 47 


41 61 


42 50 


43 68 








2S32 






35 36 


37 42 


39 61 


40 57 


42 4 




44 20 


45 24 




It 


28 2S 

■flFTi 




3^ 28 




30 43 


38 54 






43 27 




45 5D 


46 59 




TTal 


"STS 




"37Ti 




ITK 








IfaB' 


48 4S 






3D 10 


32 21 


31 35 


30 62 








46 23 






49 21 


60 38 










35 47 




40 38 


43 10 








49 56 


61 31 


52 47 









34 39 


37 5 




42 11 


41 S2 


47 40 






52 7 


53 42 


66 IS 




a 


S3 27 




38 31 




43 Bl 


46 40 


49 46 


61 19 


62 56 


54 36 


60Sfl 


68 I 







31 .15 




40 B 


42 61 


45 49 


.18 63 


52 8 


as 50 


65 36 


67 27 


59 33 






Gl 


SO 11 


38 58 


41 60 


4149 


47 58 


61 17 


54 50 


60 44 


68 43 


00 48 


63 3 


65 17 






37 40 


40 43 


13 40 


40 69 


60 23 


51 2 


67 60 


00 8 


02 26 


0163 


07 36 


70 26 




dd 


39 31 


42 40 


15 67 


49 27 


53 10 


57 14 


01 4( 


61 18 


67 4 


70 IS 


73 63 


76 IG 
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SBMIDKJRNAL /iSO SEMINOCTUHMAL 

For finding tiie Time of the Rising and Setting 

~ DERLlN'ATlON. 
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SEMIDIURNAl. AND MEMINOCTUKSAL ARCHES, 


For finding the Time of the Rising and Setting of a Celestial Object. 


DECLINATION. 


~ 


17° 


18° 


19° 


20° 


21° 


28^ 


23^ 


24° 


25° 


26° 


27^ 


2H° 1 20° 30° 


— 


r^ 


o;r 


b.m 


b.m 


K^ 




h.m. 




e:^ 




h-m. 


b m.'h.m.ih.m 


1 


S 




a 01 


01 


B 02 


G 03 


6 02 


6 02 


G 02 


6 «3 




G oa G 02 


02 




3 






04 


B 04 


6 05 


6 05 




OS 


e oa 






6 OG 6 


6 07 




i 


S 06 


a 07 




5 07 


08 


« OS 




6 00 


6 0! 




G 10 




6 12 


S 


T 



s oa 

S 11 


G 00 


u 10 

B 11 


3 10 
a 13 


:i; 


6 11 

6 15 


C 12 
6 IS 


e il 




G 18 


6 14 

6 19 


a 10 a 21 


a 16 
fl 21 


a 


10 


S 12 


B i; 


B 14 


a 15 


a 16 


« 16 


C 17 


6 18 


6 10 


6 20 




G 22 6 22 


a 23 




11 


S 14 




B 15 


B 16 


a 17 


a 18 


6 19 




6 21 


G 22 


G 23 


6 24; 6 25 


6 26 


11 




S 15 


B le 




S 18 


B 19 


« 20 






6 aa 


6 a I 


a 23 


6 26l a 37 


6 28 


13 




a 16 


B 17 


El 18 


B It 


B 20 


6 21 


6 21 


fl a4 






6 27 


6 28, 6 a» 


31 




u 


a IT 


S 10 


a 20 


B 21 


B 22 


e 21 


G 24 


6 25 


6 2^ 


28 


6 20 


6 30 a 32 




14 


"la 


e lu 


a 20 




6 24 






6 27 






a SI 


a 33 6 34 


a 30 


15 


JO 


H 20 


a 21 


B 23 


a «; 


a 25 


6 27 


G at. 


fl 29 


6 31 


6 32 


6 34 


fl 36 a 37 


6 38 


Ifl 


17 


a 21 


B 23 


S 2J 


a 26 


27 


2fl 


30 


31 


6 33 


6 34 


6 >Q 


37 6 39 


a 41 




18 




B 24 


S 20 


a 27 


B 29 


6 30 


32 


6 33 


35 


6 36 


31 


a 40 G 41 


43 


18 




S 2- 


a sn 


SS) 


S 28 


6 SO 


6 32 




G 35 


6 37 


6 39 




6 42 G 44 


e 46 


10 


w 


B 26 


a a; 


Q 20 




6 32 


e 34 






G 39 


41 


6 4; 


45,' 47 


40 


20 


31 


8 2T 


flag 


B 30 


>32 


34 


6 36 


6 38 




a 41 


G 41 




47| fl 49 


6 61 


21 


sa 


6 28 


8 30 


B 32 


G 34 


6 36 


6 38 


6 30 


G 41 


6 43 




6 48 


6 50 6 Sa 6 51 


22 


S3 


e so 


6 32 


B 34 


a 3U 


a 38 


G 3D 


6 42 


6 44 


46 


G 48 


G 60 


B 62; a 64 G S7 


23 


24 


6 ai 


6 33 


B 35 


37 




6 41 


6 44 


46 


6 48 


50 


6 5a 


fl 6S| 6 37l 7 00 




25 


B 3:i 


33 


S 37 


3y 


6^ 


G 43 


6 46 


48 


G 50 


6 53 


55 


a 67 7 00 7 02 


"25" 


as 




G 3b 


B 30 


41 
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e 45 




6 SO 


fl 63 


65 


a 5t 


T 00 7 03 7 05 






S 30 


6 36 


a 40 


43 


e 45 


48 


6 HO 


G 62 


a S6 


58 




7 03 7 Ofl 7 08 




3S 


9 ST 


a 40 


S 42 


a 45 


6 47 


6 50 






6 57 


7 00 
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as 
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t 44 
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6 57 




7 03 
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6 40 
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1 45 
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SI 


6 53 


a SG 
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7 08 
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fl 68 
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7 OS 


7 08 
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6 58 
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7 11 


7 14 
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33 


34 
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e 51 


54 


1 57 


7 00 


7 01 


T 07 


7 10 


7 13 
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7 32 
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1 SO 
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7 00 
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7 10 


7 20 


7 24 


7 21 


7 31 


7 35 


1? 




51 


a 55 








r 08 


1 12 


7 10 


7 19 


7 23 


7 37 




7 tS 


7 39 


16 


ST 


fl SS 


6T 


7 00 


' 04 


■ 07 


T U 




T 18 


7 aa 


7 26 


7 30 


T U 




7 43 


37 


38 


e 55 


a 50 


7 02 


T 06 


7 10 






7 21 


7 25 


7 SO 


7 34 


7 38 




7 47 


38 


if) 


6 6T 


I 01 


7 OS 


7 00 


7 12 


7 16 




7 25 


7 29 


T 33 


7 87 
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T SI 
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7 IS 
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7 37 
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T 52 
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8 IS 
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7 37 
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7 35 


7 41 


T 47 
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8 OS 
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Si 
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T 66 


8 02 
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9 00 




53 
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S 08 


8 IS 


8 aa 
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8 SB 


9 OS 


9 10 30 
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l"06 


1 13 


8 21 
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TJ? 
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9 IB 


9 29 Tii 
















8 27 


3 36 


8 45 


8 55 


9 05 


9 16 
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ST 
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9 27 


9 40 
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7 ST 


8 OS 
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9 38 


9 S3 
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SO 


8 02 


8 11 


8 20 


8 29 
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8 40 


ou 


9 11 


9 24 


37 




10 OO 


10 29,10 S6 




60 




8 17 


S 2U 


a 36 


tl 47 


8 5b 


» 00 


9 22 


9 3^ 


51 




10 28 


10 56 13 00 


00 




1 14 




B 34 




3 S5 












10 27 


ID 64 


la 00 




01 








B 4! 


1 S3 




18 




9 47 




lu so 


10 54 


12 00 






62 


413 


i aT 


a 38 


a 50 
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9 40 


10 04 
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12 OO 
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8 35 


8 47 


00 


1 13 
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10 02 
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8 44 


8 57 
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78 TABLE SV. 

TLo Right Ascensions and Declinations of the Pbincipai. 
Fixed Stars, adapted to Jahuahy 1, 1870. 



Andromeda Alpkeratz , 

Peeaaua AUjenib .... 

Cassiopeia Sehcdar .... 

UraaMinoi- Pale Star , 

EriduiiiB Ac/unnar , 

CetiiB Mathar ■■■. 



Amiga Capella .... 

Orion Rigel 

TauniB 

Orion Scllalrix , 

ColambSi 

Orion. Betelgiieie . 

Aigo Caniqint .... 

Cania Uajor Sirim 

Qemiai Caifor 

Cunia Minor Pivoi/ov, .... 

Gemini PoLLDX .... 

Argo NbtIb 

Argo Navia 

HjdiB JUphard.... 

Lea BEOCijirs . 

Urea Major Duhhe 

Leo Deaeb 

Dim U ajar 

Crai 

Cmx 

Virga Sfioa 

Una Uajor BeHtinaoh . 

Centanr 

Bootea .Amiwiu . 



Ceataar 

Libra .Zabeneich ... 

Libra ZiibeneJg 

Corona BoreaHs Alp/uuia ... 

Serpens 

Scorpio Astabes ... 

Hercnles Sa> A^etki . 

Ophiuclraa Rag Alhagve 

Draco Battaban ... 

Lfra. Vega 

AQ[TIL.a Altaib . 

OygnuB -Deiiti .. 

Cephen- ..j— -■- 



...^Ideraim 



AdOB 

Oral 

Piac. AustraliH.-.FOMALHAUT 

Fegasua Seheai.,.. 

FRQAsao Uabcab. 



6 IT 38 
6 2H 22 
6 20 37 



"0 lo 21 

20 37 

21 16 39 

21 69 6 

22 2 
22 60 28 
j2 56 6S 
22 68 17 



+ 3. 3K 
+ 2a20 
+ 2. S3 



h 2 (14 
h 1 44 
h 1 08 



22 50 47 N 
a 34 40 N 
49 33 46 N 
16 14 

46 51 45 H 

5 21 U 6. 
28 29 40 N 

6 13 11 N 

28 fi3 1 

1 17 15 1 
34 8 40 1 



32 10 15 N 
6 33 £2 N 
38 aO 16 N 



2- 38 B. 

24 S. 

66 B. 

46 N 
44 40 I 

37; 



14 32 26 N 
12 39 24 N 
ei 30 18 N 

38 .S9 61 H 

8 31 37 N 
64 B. 



44 4 



62 2 6 N 
67 2 S. 
47 36 20 8. 
30 13 
27 19 26 H 
14 SO 
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For finding the APPARSNt time of the privcipai. star's pusing the 




MERIDIAN thraughout 


the YEAR. 








Jianary. 


PebrntrT. 




_!_ 




11 


16 


31 


31) 


1 





II 


16 


21 


~W 








b. m. 




TT^ 


TTi^. 




b. m. 


h. ro. 




h. Dl. 


h. m. 


h. m. 




^lff™tt... 


S IT 




4 34 


4 12 


i 61 




3 5 






S 


1 47 


1 38 




Scludar . . . 


H 13 


S SI 


G 




4 17 










2 33 




1 64 




Polar Sim-. 


6 10 


A 48 


5 27 


G 5 


4 41 


4 3S 


3 58 


3 3B 












MinA.... 


a 1! 


S 51 


5 SO 


G 8 


4 47 


4 20 


4 1 


B 41 




3 S 


2 43 






Aelurvar.. 




• 33 


6 1 


G SO 






4 32 


4 12 




3 B3 


3 )3 


3 66 




> Abietii... 


7 11 


e48 


6 37 


6 G 














8 3U 


a 20 




MaOiaT . . . 


8 » 


7 44 


7 13 




40 




5 64 


5 34 








4 16 




Algol 


8 10 


7 48 


7 30 


7 5 


a 43 


6 32 


S 58 


G S7 








4 3U 




■ Peruui... 


8 34 


B S 


T 41 


7 ao 


a 58 


a 37 


a 13 


t 63 




5 13 




4 35 




ALDEBAntN 


Q S8 


10 


8 G4 


8 33 


a 12 




7 37 


7 




6 37 


8 

6"4ti 


5 4B 

6 37 




C-^Ifa.... 




S4 


9 32 


9 11 


8 49 


T30 


B 4 






T 6 




Higtl 


10 18 


66 


9 34 


9 IB 




8 32 


B 7 


7 47 


7 27 


7 7 


6 4B 


6 29 




B TBurm. . . . 


10 ai 


10 E 


44 


9 33 






8 10 


7 SO 


7 86 


7 10 




6 38 




BeUatrix . . 


10 SB 


10 


44 


33 


9 1 






7 SO 








6 39 




t OrloD 


10 ss 


10 13 


Gl 


30 


9 




8 31 


B 4 




T 34 








• Orion 




10 17 


B SO 


34 


9 IS 


8 62 


8 2B 


8 8 


7 48 


7 as 


7 9 


60 




. Coliimba.. 


10 4a 


10 21 


10 a 


9 4U 






8 31 


8 14 


7 54 


7 35 


7 15 


6 50 




Iittago,.e . 


10 fiB 




10 11 








8 40 


8 2U 




7 47 


7 38 


7 g 




C«i4«,... 


11 33 


11 10 


10 40 


10 27 


10 


9 13 


9 20 


9 






8 3 






Sivi^.... 


11 SO 


11 28 


tt e 


10 44 


D 3:1 


10 3 


37 


Q IJ 


8 GS 


8 39 


B 10 






Cailor .... 


)U BO 


13 T4 


tl 52 


11 30 


11 9 


10 414 




10 3 


9 43 


9 33 


9 6 


8 40 




Frocyim... 


IS 43 


13 30 


11 G8 


11 37 


1 10 


10 65 


lO 30 


10 10 


9 GO 


9 30 


9 13 


B 53 


PoLLOI... 


19 4T 


13 25 




11 41 


1 20 


10 50 


10 34 


10 14 


9 64 


9 35 


lU 


8 67 




f Argo N«vi. 


IS 10 


IS 4b 




3 4 


1 43 


11 32 


10 67 


10 37 


17 


9 6S 


9 B8 


9 20 




V ArgoNavii 


13 lU 




12 33 




1 SO 




II 4 


10 44 


21 


4 


45 


9 27 




H Argo Navis 


13 as 


13 30 


13 b 


i2 47 


a 2s 


IS 4 


11 40 


1 20 


1 


40 




3 




B AfRU Nsn. 


14 23 


14 1 


IB SO 


13 IS 


a 67 


13 30 




II 61 




1 12 


D 53 


SS 




Al^... 


U 80 


14 8 


13 40 


13 30 


3 4 


13 41 




1 SO 


1 30 


1 10 


I 


41 




REaoLOi . . 


U 10 


14 48 


14 2a 


14 a 


3 45 


13 ai 


12 59 


3 39 




1 50 


1 40 


1 21 




e Ur». M^o. 


Id a 


15 41 


15 IB 

IB 20 


13 57 


4 ID 


14 10 


13 51 


S 31 


a 11 


3 61 
2 53 


a 3-i 


2 18 




D«iA«.... 


15-4 


IS 42 


U GO 


Tij 


Tn? 


i3 63 


"3^ 


3 13 


3 34 


3 11 




Dnut 


10 SI 


16 20 


16 7 


IS 40 


5 3G 


16 4 


II 40 


14 2U 


4 


3 40 




S 3 




^ Ur>« Major 


10 t6 


16 B4 


IS 12 


IS SO 


6 20 


IS 8 


14 44 










S 6 




.Crux..... 


7 38 


17 




6 23 


1 


IB 40 


IS 16 






4 17 


3 SB 


3 39 




J. Cru» 


J7 83|I7 II 






a 


IS 45 


IS 30 


15 1 


4 41 


4 32 


4 2 


S 48 




Spio* 


18 2718 & 


IT 43 


7 23 


7 1 


16 80 


16 15 


15 Si 


5 35 


G lU 




4 8B 




Binetiueh , 


18 62 


IB 30 


18 B 


17 40 


7 25 


17 4 


10 39 


10 IS 


5 6U 


6 40 


5 22 






B CmUur... 


10 ! 


IB 41 


18 10 


17 57 




17 15 


10 SO 


so 






5 S3 


5 Ijl 




> Dnco 


19 II 


18 4D 


[» 2J 


IB 6 


T 44 


17 33 


la 60 


10 38 




5 G9 


5 40 


5 31, 




Prelum. .. 


10 10 


18 50 






7 52 


17 31 


17 6 


16 40 


^oja 


7 


5 48 


6 29 




Stfinta... 


yra 


10 13 




r»~sT 


8 11 




iTu 


17 4 


41 


34 




5 46 




M CcDlaar... 


10 38 


19 10 




IS 84 


8 13 


17 52 




17 7 




U 27 




5 49 




ZxAniicA . 


la SI 


10 ao 


10 7 


18 47 


8 35 


18 S 


IT 40 


17 30 


17 


Q 40 


6 31 


3 




Zubntlf . . 


20 18 


10 GS 


10 B4 


ID 13 


B 62 


IS 11 


IB 


17 40 






47 


sn 




JlpAicca , . 


30 38 


30 15 


19 SI 


19 32 


9 12 


18 51 




IB 6 




7 26 


7 7 


48 




.Se^<»... 




■id 24 


20 3 


ID 42 


31 




IS 34 


IB 14 


17 54 


7 36 


7 16 


67 




Ant*«» . , 


31 SO 




30 45 


30 23 


20 i 


IB 42 


19 1; 


18 57 




8 18 




1.7 SB 




Rifi Atgtlk, 


i-i 1; 




21 33 


31 11 


20 50 


JO 20 


20 5 


19 45 






8 41 






Raiillutgv, 


22 3; 


22 l.'< 


31 53 


31 B2 


SI 10 


30 41i 


iO 20 


20 5 




9 20 


9 J 


8 48 




' Vega.... 


^3 41 


23 41 
33 ID 


33 IS 

■ii 57 


^1 fl7 
12 Bli 


31 3U 


Jl 51 


20 51 
n 80 


la T.< 


20 11 


9 G2 


9 33 








30 GO 


ains 


20 11 


B 53 




01 Aquilc... 06 


D 3^ 






13 26 


^3 5 


12 40 


aa 21 


33 


21 41 


21 2-/ 


21 3 




■ Pa»o 






42 




as >-> 


23 31 


23 


J2 40 


fi SB 


22 10 


31 GO 


il 31 




D«iib 




1 2) 


1 U 


44 


3! 


2 


33 33 




32 54 


22 34 


23 14 


21 G5 




AUeraimim. 


3 30 


3 7 


1 45 


1 23 










a 33 


» 13 


23 53 


22 SI 






3 l< 


3 41 


2 31 


3 




1 23 




3B 


IB 


33 66 


23 SO 


it IT 




■ Orui 






3 t7 


3 


1 46 


1 31 


61 


30 




23 GG 




33 17 




FoHlLHAtlT 




3 SI 


S 17 


3 Sil 


3 35 


3 14 


1 GO 




1 10 






13 




ScAnt 


4 i 


B 41 


3 25 


3 3 


2 42 


3 2i 




1 37 


1 IT 


67 


38 


19 




MlKCkB,.. 4 






3 4 


2 43 






1 BB 


1 IB 


58 


30 


30 




Alph^i.Mli 


= 


4 31 


±J. 


^ 


3 a; 




2 41 3 31 


3 1 142 


1 33 







80 TABLE XVI. 
For finding the apparent timb of the ¥r1NC;ipAL star's passing the 
MERIDIAN throughout the yeaB. 










Apni. 






■ 




11 


10 











11 


10 


21 


20 






iC::; 

Polar Slar. 

ActZiV '. '. 
. Arietis... 

Mutkitr . . 

Algol.... 
■ Peraeua... 

AHIEBAllAN 


1 43 
9 H 

3 13 
i 43 
S 9 

4 i 
4 7 
4 B3 


h. m. 

67 

1 34 

1 S( 

3 5( 
3 45 

3 49 

4 ' 


b. ID 

3D 

1 6 
1 31 

3 1 
3 33 

3 a: 

3 45 

4 69 


b. m 
31 

47 

1 14 
1 16 
1 48 
3 14 
S 9 
3 13 
S 29 


h. m. 
3 

29 

1 31 

a 51 

S 1( 
4 33 


33 40 
11 

37 

4( 

1 31 
a 33 
a 37 

4 5 


23 U 
23 45 
15 
18 

8 11 

3 i; 

8 30 
3 43 


ii 21 
33 S3 
'a 51 

1 Si 
1 67 
3 13 

3 as 


23 13 
25 B 

23 35 
23 37 

1 35 
1 38 
1 53 


i-i 34 
23 50 
n ID 
23 19 
23 60 

SO 

1 lU 
1 20 
1 SS 
3 19 


23 G 
83 32 

23 68 
23 1 

23 32 

5& 

1 10 

a 30 


13 13 
33 39 

32 18 
S3 13 

33 39 
39 
13 






Capitta... 

BMatTix.. 
) OrioD,... 
I OrioD 

> Colnmba.. 
Bftdgitit 
Canoj™ . . . 
SiWii 


H 14 
6 17 

B 20 
2G 

6 34 
a 3H 

6 SI 

7 31 

7 48 


5 56 

a 7 
e 8 

6 15 

ID 

a iK 

7 12 
7 29 


S 4U 

5 43 

6 ; 

19 

6 S 


ft 19 

5 21 

5 3; 
5 38 
S 43 
S 49 

E 3^ 


5 i 

5 12 
B 13 

5 ao 

S 3U 
S 43 

a 17 


4 43 
4 45 
4 54 

4 SS 

5 2 

6 1! 
S 35 

S SB 
10 


4 31 
1 33 

4 4( 

4 H 

5 I 
5 37 

5 SS 


4 3 

4 S 

4 11 
4 23 

4 3( 

5 1! 

5 3r 


3 44 

3 47 

3 S( 

4 i 

4 14 

5 U 


S 26 
3 S8 
3 37 
3 38 
3 45 

3 49 

4 8 

4 43 

5 


3 8 
3 11 

3 19 
3 27 

3 49 

4 41 


3 6U 
3 1 

a 2 

3 8 

3 31 

4 6 
4 32 






Crsior . , . . 
PTOCym... 

Pollux... 

£ Argo Navi. 
y ArgD NavU 
» Argo N««is 
Argo Nam 
^/pAord . . . 

B tirsa Mi^or 


(f 34 

a 41 
1 

» 15 

9 fiO 
10 31 

10 ay 
la 1 


b 15 
8 22 

S SO 

8 SB 

9 33 
10 S 

10 10 

11 43 


7 s; 
a 1 

H 31 

8 3» 

9 U 
9 44 
9 S2 

10 32 

11 24 


7 39 

7 4S 

a 21 

8 SS 

9 27 

10 if 


7 a; 

7 32 

7 55 

8 1 

8 S7 

a 9 

9 JO 
9 60 

10 47 


7 S 
7 U 
7 13 
7 36 

7 43 

8 19 
S SO 

9 36 
10 29 


40 
47 

6 63 

7 15 
T 31 
7 67 

3 30 
9 10 

10 7 


a 22 
29 
fi 33 
60 
7 S 
7 39 

S 1( 
B 68 
9 SO 


4 
6 11 
8 IS 

6 3S 
IS 

7 at 

7 B8 

8 

32 


6 10 

20 
30 

7 2 

8 21 

9 13 


S 27 
5 34 

B S 
8 44 

7 IB 

B 3 

8 55 


5 6 

6 43 

5 4B 

G 35 

6 66 

7 44 

8 30 






UHf'Ac .... 

B«if6 

y Urea M-jor 

> Crns 

>- Croi ..... 

Spio*..... 

Btnttnack . 
a CsQtaur . . . 
. Draco 

ATctvna . 


la a 

13 50 

lasi 

IS 37 

15 SI 

14 at 

16 1 

15 9 

IS IJ 


II -U 

13 se 

13 8 
IS 13 

14 7 
14 BS 

14 43 

H fit 
14 50 


11 as 
■ a 13 

13 17 
13 SO 

13 54 

14 13 
14 £4 
11 33 
U 40 


U ', 

11 SI 

12 31 

13 30 

13 31 

14 i 

14 14 
14 23 


10 19 

11 30 
11 41 

la i;i 

13 IB 

13 37 

13 4b 

IS so 

14 1 


11 22 

11 SS 

la 54 
IS lU 
13 29 
13 SS 
13 10 


10 50 

11 1 
U 33 
11 38 

13 57 
13 B 
13 10 


9 53 
10 38 

10 42 

11 15 

:i 19 

12 39 
12 49 

12 SB 


9 3! 

10 57 

11 Sfi 

12 30 

12 31 

13 3S 
12 47 


9 IB 
10 1 
IS 8 
10 SB 
10 44 

18 3 
13 13 
13 31 
12 29 


9 47 
10 20 

10 ai 

11 19 
11 43 
11 64 
13 S 
13 10 


9 25 
9 29 
1 

5 

1 35 
1 SS 
1 44 

1 52 






Sfgi^ia . . . 
■ Centaur... 

Zubtneath . 
Zvknfig . . 

■?;=:: 

R,., Algttk 
RntAlh^guc 

RaMtabm . . 


IS 3i 
15 38 

15 51 

16 10 
10 36 

16 44 

17 27 

18 15 

18 as 


IS S3 

15 59 

16 17 

16 80 

17 9 

17 67 

18 17 
18 43 


IS a 

IS 13 

IS 39 

[6 7 
IB 60 

17 36 


14 66 

15 33 

IS 43 

10 S! 
17 20 

17 40 
IB 


14 34 

14 37 

15 4 

15 S3 
10 15 
17 2 
17 S3 


14 3 

14 

14 10 

15 6 
15 11 

15 S7 

17 80 


13 41 

13 41 
IS 67 

14 52 

15 35 

17 6 


13 23 

13 30 

14 35 
14 S4 
IB 17 

IB 60 


13 8 
13 31 
13 47 
11 7 
11 15 
11 S8 

16 6 
10 31 


12 46 

12 49 

13 3 

13 SO 
13 48 

13 67 

14 40 
16 38 

15 48 
10 13 


13 2S 
13 31 
13 44 
IS 10 
13 BO 

13 38 

14 SI 

15 55 


18 9 

2 13 

a 35 

3 11 

3 £0 

4 3 
4 61 

6 3T 




i 


V'ga 

I AauiUB ... 

■ Pa" 

Dneb 

AUtnimbi. 

. Aquarius.. 

■ OtBX 

FoMALHAtlT 
Seheat .... 
M*ao*B... 


19 48 

'si 


19 31 

20 sa 
ai 20 

23 S 

22 40 

23 10 
23 37 
23 44 
33 45 


20 43 

21 7 
21 45 
2S 3T 

sr. 

IS 


\a 44 

'£S 

20 49 

21 28 
23 11 

33 ] 
23 B 

1( 


18 20 

20 7 

20 31 

21 10 

21 62 

22 43 

22 SO 

■23 s: 


19 19 
la 18 

21 34 

ii 31 

22 SS 
J3B3 


18 57 

19 37 
10 51 

21 12 
38 3 
i9 10 

22 10 

23 13 


IS St 
19 8 

19 33 

20 11 

20 S. 

21 46 

23 si 


IB 31 

18 50 
10 14 

19 63 

20 35 

20 SO 

21 37 

21 31 
23 SS 


18 2 
IS S2 
18 56 

29 17 

20 17 

21 8 

29 S( 


17 44 

18 13 

18 37 

19 16 
19 68 

19 59 

20 SO 
20 67 

23 1 


7 25 
17 51 

8 18 

9 40 

ao 31 

30 38 
90 39 
SI 42 










TABLE XVI. 81 




For findias the 


ArPARKNT TlMB of the PRINCIPAL STAR'S passing the 








MKRIDIAN throughout llie A'eAR. 






M*T. 


Juiip. 




1 


6 


11 


lU 


21 


20 


1 





II 


lu 


21 


^M 






TV 




'bTi^ 


h. m 




hTm. 


h. u, 


h.m 












JlKf-a... 


11 Sb 


14 » 


20 90 


20 SO 


20 10 


10 50 


19 2b 




18 44 


18 ii 




17 43 




S.IW.r... 


u tj 


21 34 


ai iG 


20 5G 


20 se 


20 lU 


10 52 




19 II 




18 39 


18 8 




Pat'ir Sliu- 


^3 20 


fi 1 


21 42 


21 22 


at a 


20 41 


20 m 


19 68 


19 37 


19 17 








mr«ch. . . . 


23 a; 


■ii 4 




21 as 




20 4G 


20 20 


30 1 


10 40 


19 19 




18 38 




AtKintr.. 




12 3i 


23 11 


21 SS 


21 36 




10 S2 


iO 31 


29 II 


10 51 


19 30 


19 9 




■ Ariitis... 


n a< 


ii 1 


22 42 


23 22 


22 a 


11 43 




iO 57 


10 Sfa 


20 17 


19 60 


19 35 




Mnktr... 


20 


D 1 


IJ 17 


23 l» 


22 58 


n >8 


22 11 


n G3 


11 13 


21 11 








Alg»t 


!4 


D 4 


11 41 


23 21 


21 1 


13 41 


23 IT 


21 SO 


11 SO 




30 54 






. HerMus... 




ao 


23 56 


21 30 


ai IT 


23 S6 


12 32 


23 12 


21 51 


21 3( 


11 9 


20 40 




AlDM.B** 


1 s: 


1 14 


1 14 


55 




15 


23 4f 


23 20 


IS 6 


22 44 


23 31 


32 3 




CaMlia... 


S SI 


a 11 




I i: 


1 12 


52 






Wa 


11 22 


23 1 


n 4U 




Higii.... 


a 13 


1 14 


I 54 




I 15 


SS 


80 


10 


i3 45 


2S 34 


3S 4 


33 43 






a 42 


a 21 


a 4 


1 4' 


1 34 


1 4 


39 


ID 


23 54 


21 S3 


Mil 


22 52 




OitlMri^'.. 


a 43 


a ai 


a 4 


1 44 


1 25 


1 4 




10 


il 65 


23 31 


/3 13 


22 52 




t OficHi.... 


a 50 


a SI 


2 II 


1 S9 


182 


1 12 


4T 







23 41 


23 31 






( Orion 


a s' 


a in 


a IG 


1 S6 


I ai 


1 IS 


5^ 


SI 


ID 


■23 4G 


21 2.-, 


23 4 




. Colnrnba.. 






a s-i 


3 a 


1 44 1 22 


68 


37 


IG 


23 52 


23 31 


23 10 




Hrldguar 


S II 




a 34 








1 10 


49 


29) 


S 




21 22 






S 40 


3 27 


3 






3 


1 41' I SI 


1 1 


43 




1 








1 44 3 ti 


S G 


3 40 


a 36 
TTi 


1.' i " 






39 








Tlti 


TT5|4 11 








a 2; 


¥~G 


I 4U 








Proe^n.!! 


4 ta 


4 37 4 IJ 


SfiS 


3 IS 


3 IS 


3 54 




a 11 


1 52 


1 12 






PoiLnn . . . 


s 


4 41 4 22 


4 2 


3 42 


3 m 


3 59 






1 57 


I 3U 






£ Argo N.vi! 


s as 


S 4 4 45 


4 3S 


4 fi 


3 4S 


3 21 


1 


2 41 


3 20 




1 38 




; Argo Navi. 


s su 


6 ii' 4 la 


4 33 


■1 13 


a 62 


3 88 


3 T 


8 47 


a 27 


8 


1 45 




) Ar^o Natix 


a 


5 47 


S 37 






4 2S 


4 3 


3 43 


3 £3 1 1 


2 42 


2 21 




B AiRo \.vi. 


i; 


a IS 




5 89 


S 10 


4 50 




4 11 


1 M 3 33 


1 12 


8 SI 






45 


a ail 





5 47 


5 37 


6 7 


4 42 


4 22 




S 40 


3 20 






Hedulm .. 


7 as 




G 40 


6S; fi 7 


5 47 


5 22 




4 41 


4 20 


4 


3 19 




e Uru MhJoi 




7 SM 


7 3B 


7 ifl B .sg 




14 


5 S4 


5 33 


5 12 


4 sa 


J 31 




U.M(.... 






7 40 


7 20! 7 I 


Flu 


G 10 


5 SU 




5 11 


4 53 


4 11 




Dwi 


9 e 


8 47 


S 27 


B S 


7 48 




T 1 


G 41 


6 22 










y Ural M-joi- 


D 10 


Ijfil 


S32 


8 12 


7 i2| 7 3i 


7 8 


6 47 




G G 


5 45 






-Crux..... 


B42 


DS3 


9 4 


a 4.5 


» a.- a 6 


T 40 




6 59 


S 38 


6 17 


5 57 




)■ tru< 


D4<. 




a 


8 40 


8 29 


a s 


7 4S 


T 31 


7 4 


43 


Q 22 








10 41 




10 2 


9 41 






8 IS 


8 IB 


t3H 


7 37 


T 17 


66 




JICKffnicA ! 




10 40 


10 S7 


10 b 


9 47 


In 




a 43 


a 23 


a a 


T 41 


T 20 




e lenuur .. 


11 IC 


10 67 




10 IH 


9 SB 


14 




8 34 


8 IS 


7 S2 


T 3t 




• Dr-eo ... 


11 Bi 


11 


10 4G 


10 2G 


10 7 


9 4U 


9 32 


a 




8 31 


8 


T 40 










10 14 




10 14 


9 54 


9 30 


9 10 


8 49 


8 20 




7 4T 




Srgiaut . . . 






il ll'lO A2 


10 S2 


10 1! 


D 47 


X57 


9 




SM 










U SI 


11 U 10 6S 




10 15 


9 51 


9 10 


9 9 


8 49 


8 39 


B 8 




ZybtuMk . 




11 47 


11 2711 3 


10 48 


10 28 


10 S 


9 41 


9 22 


9 1 




8 31 




Zubnulg.. 


13 83 


12 IS 


11 5411 S( 


II 14 


10 54 


[OSDIO 


9 49 


9 38 


9 T 


8 40 




J(P*:'«... 


12 sa 


Ii 3) 


IS 11 


11 £4 


11 S4 


11 14 


10 50 


10 2D 


10 8 




27 


9 G 




. Srrp^n. ... 


IS I 




12 22 


12 a 


11 42 


U «||10 58 


10 37 


10 IT 


9 50 


9 15 


9 14 




A-^RW , . 




13 3) 


13 G 




12 2S 


12 S1141 


1120 


tt 


10 39 


19 18 


9 57 




A^( Ahtlhi 


U 11 


14 la 


13 53 


IS li 


13 11 


13 s;i[iia 29 


la 8 


It 48 


11 37 


11 e 


10 4S 




R.„.Uh<,tM> 


14 S2 


11 33 


14 11 


13 54 


13 34 


13 1 la 49 


12 89 


12 8 




11 an 


11 




R-tlakm . . 


U 1h 




14 ID 


14 ID 


11 5D 


11 ly ti 15 


12 54 


13 11 


12 13 


11 52 


11 SI 




Vtgt 


:i Bs 


ITiii 


is'i? 


14 SB 


14 38 


14 IS It 51 


TTsi 






13 31 


Wl^ 




> AdUILS . , . 


IT 




icas 


16 8 


16 4S 


15 28 15 4 


14 43 


14 21 


14 S 


13 42 


13 31 




> P«TO 


17 SG 




10 57 




10 11 


15 S7 IS 1; 


IS 12 


14 62 


14 SI 


14 11 


13 60 




DfHtb 




IT 40 


IT 21 


IT 1 








IS 10 










AUtr^imin. 


18 SI 


la 10 


la 


IT 40 


IT 21 


IT la so 


10 15 




IS 3j 


IG 1: 






. AqukriD*.. 


19 21 


ID 2 


18 4a 


18 22 


18 3 


IT 42 17 IB 


10 SB 


10 ll 


10 10 


15 SS 


15 35 




- f!rd« 


19 ai 


13 5 


,9 41 


18 a: 


18 ! 


IT 43 IT 11 


IG 58 


10 37 


16 10 


15 50 


15 ih 




FOMALHtllT 


ao u 














IT it. 




18 40 


IG 3fi 




.SAft.... 




10 1 


19 41 


10 s: 


19 1 


18 41 IS 17 






IT 15 


10 54 








aa an 


la 1 


19 41 


19 22 


19 2;i8 42[[|8 17 


IT 5T 


IT li 


IT 15 








Alphir«l%.. 


91 21 


11 4 


20 4S 


20 35 


20 BJIO 45||l9 21J1D 


IS 3D 


18 ID 


17 si 


17 ST 


, 





82 
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TABLE XVL 


— 


-^— 


— 











For finding the apparent time of the principal star's paaaing the 






MERIDIAN throughout the YEAR. 








Jul,. 


Ag 


a>I. 






. > 


6 


11 


lU 


21 


SO 


1 
















h.n. 


b.ni 


h. n 


h. n. 




h. m. 


h. D>. 




h. m 


Kl^ 










JlftnH ...IT 31 


IT 1 


Ifl 40 


IB 30 


16 


IS 40 


16 17 


11 S8 


14 39 


14 3U 


14 S 








Sthttlsr . . .117 K 


IT 8; 


17 


10 4(1 




IB 6 




15 a 


15 6 


11 47 


14 2B 








Polar Star. 'la U 




17 SS 


17 13 


16 53 








IS 33 


15 13 


14 65 


14 30 






Uirieh.... 


18 11 


IT SI 


17 BG 


17 15 


»)55 


10 lU 

IT T 


IS 12 




IS ii 




14 57 


14 39 






AdLtmar.. 


18 46 


18 3H 


IB 7 


17 47 


n 27 


10 43 


IG 24 


10 


IS 4J 




15 10 






« AxitTii... 


19 N 


18 54 


18 IS 


l» IS 


IT 5! 


17 33 


17 9 


10 50 


10 11 


16 12 


IS 55 








ilnkar . . 


» lU 


19 51 


10 21 








19 6 


17 46 






IG 49 


10 31 






Atf^.... 


10 U 




19 SS 


10 12 


IS 52 




16 9 


17 SO 


17 30 




10 53 


16 35 






■ Peruoa... 


10 sg 


SO i 


10 4;. 


19 ST 


19 ! 


19 47 


18 31 


19 5 


17 40 


IT 37 




IG 60 






Aldebaran 


» 4a 


21 31 


21 1 


20 41 


20 21 


30 1 


19 38 


19 19 


19 


18 41 


IS 22 

10 6 


IB 4 
18 42 






C^^Ot... 


ia 20 


21 59 


21 39 


21 18 


20 SO 


au 39 


20 la 


19 5G 


19 SI 


10 10 






Rigrl 


n Si 


22 2 


21 41 


31 21 


21 1 


10 42 


20 18 


9 B9 


19 40 


19 ai 


19 3 


in 44 






flTso™,.... 


» SI 


23 11 




11 30 


21 10 


20 SI 




29 8 


19 49 


19 30 


10 11 


IS 53 






BtUalrix , . 


is Si 


22 11 




31 SO 


21 10 




ao 28 


20 9 


19 49 


IB 31 


19 13 


18 64 






» Orion 


18 38 


22 18 


21 S3 


21 2*. 


21 IB 


aO 68 


20 S6 


20 lOl 


19 57 




19 19 








• Orion 


^2 4} 


23 21 


22 2 


21 43 


21 32 


n 3 


ao SD 


30 83 


ao I 


19 42 


19 21 


19 6 






. Colamba., 


»49 


33 20 


28 B 


21 4b 


ai 38 


11 8 


10 4G 


30 SO 


20 T 


19 48 










Milg-eu . 


za s 


22 41 


32 21 




21 40 


31 80 




20 39 


3) 19 


20 1 


10 4S 








Lnmami . . . 


£1 36 


2S le. 


22 55 




22 IS 




21 33 


81 13 


20 54 


30 35 


iO 17 








Sinus 


as 53 


23 33 


as 13 


23 52 


23 S2 


23 12 


21 50 


ai SO 




SO 52 


SO SI 


W 15 






Ciiilof 


43 


D 23 


U 3 




23 IB 


22 SB 




23 15 


iTse 


31 S8 










Ptxcgon . . . 


60 


30 




33 46 


:il SS 


3S 6 


22 41 


12 32 


23 3 


81 45 


21 20 


21 B 






foLLUX . . . 


65 


34 


« 13 


2S 49 


33 30 


23 


22 46 


as 20 


23 7 


81 SO 


31 31 


21 IS 






E Arso Navi, 




SJ 


3e 


le 


i3 62 


33 S2 


23 9 


23 49 


28 30 


31 13 


21 S4 


31 85 






y A'go Nnvis 




1 i 


43 


23 


3 


23 19 


23 15 


23 SO 


aa 8T 


38 19 


a 1 


ai 43 






) Ari;a Nivit 






1 10 


«9 


38 


19 




81 33 


as 11 


88 M 


Sa 36 


sa 18 






B Alga Navii 












SO 


37 


T 


as 44 


33 H 


as T 


33 49 






Alphxrd... 


i zo 


2 IH 


1 58 


I 3»l 






34 


A 15 


23 62 


83 IS 


33 14 


32 66 






liEGULDI .. 


a 18 


2 58 


2 SS 


2 IB 


1 S8 


1 S8 


1 14 


5S 


SO 


17 


33 S4 


33 30 






fl Uras Msjnr 




3 50 


3 38 


3 10 


3 60 


3 30 




1 47 


1 28 


1 9 


61 


32 






DMhhC... 




TTT 


3 31 


S 11 


a SI 


3 SI 






1 30 


1 II 


52 








Dmeb 1 * S9 




4 18 


3 SB 


3 38 


3 IS 


2 55 


2 30 


a 17 


1 58 


1 39 


1 21 






y Xl™ Majur 6 4 




4 22 


4 2 


3 43 


3 22 


3 


3 40 




3 3 


1 44 


1 80 






. Crus..... 


6 SG 






4 35 


4 14 




3 31 


3 13 






a IT 


1 58 






r Irui 


6 40 


b 3D 


4 59 




4 19 


3 59 


3 3D 


3 IG 


2 SB 


3 3D 


3 SI 


3 8 






SprcA... . 


6 36 


u 


S S4 


5 34 


5 13 


4 £1 


4 30 


4 11 


3 53 


3 33 


S 15 


a 57 






Bf-ilHfch . 


7 


<! 3B 


e 19 


5 68 


5 38 


6 IS 


4 55 


4 30 


4 IG 


3 68 


3 39 


3 32 






B Onlaiir . . . 




6 5( 


G 29 


C 9 




S 39 


S 6 


4 46 




4 8 


S 60 


3 31 






. DtRCO 


7 a? 


5b 
T 


« 38 
6 40 


6 23 


S 57 




5 14 

6 22 


4 55 

5 3 


4 43 


4 17 
4 25 


1 S8 
4 6 


S 48 






Negiiius . . . 




7 23 






6 33 


6 3 


6 39 






4 42 


4 33 








. CentHOr... 


I 47 


7 37 


7 fl 


e 4U 


G 20 


fi 6 


5 42 


5 33 


5 4 


4 45 


4 37 


4 8 






Z..*f»(«A . 


8 


7 3B 


7 ID 


a 59 


39 


19 




5 3G 


5 IT 


4 5a 


4 39 


4 SI 






Zabeneig . . 


8 37 




7 45 


T 26 


T 6 


fl 45 


22 


6 2 


5 43 


6 as 


5 e 


4 4T 






Alph.:cca . . 


B 4fi 






7 45 


T 25 


7 6 




S 22 






6 36 








• Srrpi>DB... 




» 34 






7 S3 


7 13 


6 SO 


fl 30 


G 11 


S 53 


6 34 


5 le 






Antaees .. 


9 3: 


fl 10 


B 67 


8 36 


a 16 


7 60 


7 91 


7 IS 


e 51 


6 36 


6 17 


6 59 






R..I Akftlhi 


10 S6 


10 5 


44 


S 23 


9 4 


8 44 




8 2 


T 43 


7 ai 


7 6 


fl 47 






B^MAllvigmi 


10 45 


Ifl 34 


10 « 


9 43 


9 23 


9 3 




S 21 


8 3 


T 44 


7 25 








Rntlabaa . . 


11 11 






10 9 


9 49 




9 7 




8 as 




7 61 


7 33 






Vrga 


11 49 


11 "28 




10 48 


10 SB 


iu~b 




9 30 


-n 






"8"11 






. AaviLS... 


IS 


13 41 




11 ED 


11 39 




lU S5 




10 17 


9 6!^ 




9 32 






. Pivo 


IS 30 




13 48 


la 38 


13 8 




11 25!ll 5 


10 46 


10 26 


10 9 


fi 51 






Dtntb 


IS 54 


13 s: 


13 12 


12 62 


13 33 


13 13 


11 49111 20 


11 10 


10 51 


10 33 


to 14 






AUmMn. 


N 13 


14 12 


13 51 


13 31 


13 11 


12 51 


12 28b 8 






n 12 








a Aqnariu*.. 


IS n 




It BJ 


14 13 






11 ID 12 51 
13 lolia 51 


la 31 




11 64 


11 3C 






. Qm. 




14 s: 






13 6; 




18 32 


13 13 


11 54 


11 36 






FoHALHAUT 


111 ; 


15 44 


16 24 


It ( 


14 44 


14 26 


14 1113 42 


13 a: 


IS 4 


13 45 


18 27 






Selie«t..,. 


10 11 


15 52 


IB »1 


15 11 


U 62114 32 






IB 11 




12 34 






March... 






15 32 




14 63ll4 33 




13 a; 


13 12 








i 


Jij.ii'ratt.. 


17 li 


to 5< 


16 35 


!ii^ 




15 lain 53 


14 34 


14 15 


11 57 


lS3e 
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For finding the apparent time of tliii principal star's pa 


■cing the 






MERIDIAN throughout the YBAR. 








September. 






OclLber. 






I 


6 


1. .6 21 1 20 


I 





II 


10 


~2r~ 


20- 








h, m 


b. D..I h. m.l h. m.l h. n,. 


h. m 


h. ID 


h. ID 


hTir 


h. m 


h. in. 




Algcnib .. 


13 21 




13 ii>ll3 27112 9'I1 SI 


II 33 




10 G7 


10 SB 


10 I' 


10 




Si:luilar . . 


13 4H 


13 SO 


IS 10112 54112 S6I13 18 


13 


11 41 


11 23 


11 4 




10 37 




Pol:r Star 


U U 


IS 60 


13 37ll3 SOUS £!I3 44 


12 20 




11 61 


11 31 


11 12 


ID 63 




Minch... 




14 


13 40 


13 33 


13 6 


12 4T 


13 39 


12 II 




11 34 


11 IS 






AchtTstr . . 


14 4B 


;4 so 


H i: 


13 5. 


13 30 


13 18 


13 


13 42 


12 2i 


12 6 


11 4G 


11 37 




. AniETii.. 


15 14 








14 2 


13 44 


IS 2r 


13 8 


12 SO 


12 11 


13 12 


11 53 




Mtuk^T . . 


16 10 




U S: 


IS II 


14 68 


14 40 


14 32 


14 4 


13 46 


13 3? 


13 8 


12 49 




Algoi.... 


IG I4I15 £6 


15 38 


15 30 


15 2 


14 44 




14 7 


13 49 


IS SI 


13 12 


13 03 




■ Peraeni... 


16 20110 11 


IS S3 


IS 35 


IS 17 


14 50 


14 4i 


M 33 




IS 40 


13 37 


IS S 






IT 4:f!lT 34 




10 49 


la 31 


16 IJ 


15 55 


IS 37 


15 18 


15 


14 41 


14 92 




Captlla... 


18 BOlla 2 


11 44 


IT 90 


IT 9 


16 60 


16 33 




15 50 




16 11 


10 




Riga.... 


18 22118 4 


17 40 


17 28 


IT 10 


16 62 


10 36 


18 17 


10 


15 40 




13 S 




a Tautuj... 


IS SlIlS 13 


ir 55 




IT 19 




16 44 


16 SO 


16 6 


16 49 


IS 31 






Uilbilrix.. 


18 32118 14 


IT S6 


17 38 


IT 9U 


IT 2 


m 45 


16 26 


16 8 


10 SO 


IS 31 


is 11 




) OrioQ 


18 S3 
18 41 


IB 21 


IS 3 


IT 45 


17 27 


IT 9 




10 34 




15 57 


IS 3S 


15 19 




• Orion 


IB 25 


18 7 


IT 40 


IT 31 


17 13 


16 55 


16 37 


16 20 


la 1 


IS 42 


15 23 




. Columba.. 


18 49 


19 SI 


18 13 


17 65 


17 37 


17 10 


17 1 


to 48 


16 26 


16 7 


IS 48 


IS 39 




BHclgutU . 


19 2 








IT 60 


17 32 


IT 11 


16 55 


10 37 


10 30 


16 






Cnn^... 


19 3G 




10 ( 






IS 6 


17 4B 




!7 13 


10 S3 


10 34 


10 IS 




.Vi.™ 


19 83 


19 3^ 


19 17 


IS sy 


IS 41 


IH 23 




17 47 




IT 10 

17 67 


16 63 

IT 37 


10 32 
17 IB 




CuOf .... 


30 3U 










19 U 


18 51 




IS 15 




Pmeym . . . 


20 46 


20 28 


20 10 


19 S2 


19 34 


10 16 


18 6b 




IB 22 


8 4 


IT 44 


17 25 




PoLLUI . . . 


20 Gl 


20 92 


30 14 


19 66 


19 BO 


10 31 


19 2 


18 44 


18 27 


18 7 


IT 49 


17 30 




f Argo Nttvi^ 


21 14 


30 05 


30 37 


30 19 


ao 1 


10 44 


19 35 


10 7 


IB 49 


18 30 


IS 12 


17 63 




y AtgoNavial 


21 20 


21 2 


30 44 


20 20 


30 B 




19 32 


19 11 


IS 06 


18 37 


18 18 






t Argo Navii 


ai SB 


2138 


21 20 


21 2 




10 36 


20 8 




10 31 


13 


Itj 54 


18 35 






23 26 


22 9 


2151 


21 33 




20 57 


iO 30 


20 21 




44 


19 20 


10 6 




AlpkOTd.,. 


22 34 


^a IJ 


22 


21 41 


2\ 21 


21 S 


20 47 


20 2U 


20 10 


9 62 


19 33 


19 14 




ItEOULUB . , 


23 11 


22 GTI22 39 


22 21 


23 S 


2t 45 


21 37 


21 9 


30 00 


20 32 


20 13 


10 54 




B Urga M»j"T 


ID 


23 4833 30 


23 13 


22 65 


22 37 


2i 19 


^ 


21 43 


21 24 


21 5 


20 46 




0«l.kc.... 


12 


a 50 


J3 32 






23 S9 


23 31 


^ 


21 44 


21 20 




3U 4N 




Dmeb 


GO 


4t 


33 


G 


23 43 


a 35 


it S 


22 GO 


23 82 


23 13 


31 54 


31 10 




J. Uria Majoi 


1 4 


4S 


27 


10 


23 48 


23 30 


23 13 


22 64 


33 30 


23 17 


22 


21 40 




-Crui..... 


1 86 


1 IH 


I 


42 


31 




23 44 


i3 36 


23 8 


23 60 


22 31 


22 12 






I 40 


1 21 


I 4 


40 


38 




iS 4» 


23 30 


23 12 


23 04 


22 36 


32 16 




sfic*!!!!! 


2 ss 


i 17 


1 SO 


I 41 


1 33 






20 


10 


23 48 


23 30 


23 10 




Benrl«.,ch . 


3 


3 42 


3 21 


9 6 


1 48 


1 SO 


1 12 


S3 


85 


17 


23 54 


23 35 




B Ceutaur... 


3 10 


3 S2 


3 34 


3 10 


1 58 


1 40 


I 22 


I 4 


46 


37 


9 


33 40 




. Drnco 






3 43 


3 25 


a T 


1 49 


I 31 


I 13 


64 


36 


IT 


33 04 




Arcliiria .. 


8 26 


3 9 




3 33 




I ST 




1 20 


1 3 


44 








fifgiaus ... 






a~S 


3 50 


2 32 


2 14 


1 66 




I 10 




42 


23 






a 46 


3 39 


S 11 




3 35 






1 41 


1 33 


1 4 








Zubenach . 


S G9 


3 41 


3 34 


A 6 


3 48 


2 30 


3 12 


1 G4 


1 35 


1 17 




30 




Zabmtlg . . 


4 26 


1 7 


S 49 


3 32 


3 15 


2 07 


3 39 


3 30 


2 2 


1 43 


I 35 


1 




AlpkMCH .. 


4 45 


4 27 


4 9 


3 51 


3 34 


3 10 


3 08 


3 40 


3 23 


9 3 


1 44 


1 36 




. Serpens... 


4 S4 


4 S6 


4 18 


4 


3 42 


S 24 




3 48 


3 30 


9 12 


1 53 






ANTARE9.. 


S 37 


S 19 




4 43 


4 25 


4 7 




8 SO 


3 IB 


2 54 


2 36 


3 17 




K-.M Aifilhi 


6 23 


7 


S 49 


6 31 


S 13 


4 55 


4 87 


4 IB 


4 


1 42 


3 93 


3 6 




RxtMhie^t 


6 45 


6 27 


9 


5 61 


S 33 


B IS 


4 67 


4 30 


4 90 


4 2 


8 43 


a 34 




R«»«b^.. 


T II 




8 35 


6 IT 


S 50 




5 28 


5 4 




4 S7 




jjo\ 




Vtga 


7 49 


7 31 


7 13 


6 55 




6 19 


6 1 


43 


5 3B 






4 28 




. Aq'r*... 


9 « 


8 42 


8 34 


a 6 


T 48 


T SO 


7 13 


6 64 


a 30 


6 17 


5 58 


6 39 




. V&xo 




9 11 


i 53 


S SB 


B 18 


B 


T 42 


7 33 


T 6 


46 


6 281 9| 




Dwb 


S4 


9 3J 


S 17 


i 59 


842 


8 34 


8 8 


7 47 


7 29 


7 10 


6 S2l 6 33] 




^UtTuiflita. 


10 32 


10 13 


9 5G 


38 


9 21 




8 44 


8 30 


6 a 












11 14 


10 66 


10 38 


10 90 


10 3 


9 40 









a 32 


8 13 


T64 




> Grui 


11 14 


10 56 


10 as 


10 20 






27 


9 


8 50 


8 3-2 


8 13 


7 54 




FdHALHAUT 




11 47 


11 20 




10 63 


10 35 


10 17 


10 


9 41 


9 23 


9 4 


8 45 




Scktut.... 


13 IS 


11 S4 


11 BO 


II 18 




10 42 


10 9^ 


10 6 












MtHCAB... 


12 13 


U 55 


11 37 


II 1! 


11 1 


10 43 








9 31 




8 63 




Alpkmli. . 


IS 16 


12 S8 


mo 








11 2) 


U 10 


10 GS 


10 33 


10 14 


9 66 

































" 


, ^ , 
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For findiDg the apparent time of the principal star's passing tba 






MERIDIAN ibroughoui the TBAft. 








Noven.h". 


Deccmhcr. 






I 


U 


b. n. 


10 


21 


ao 


1 


6 


11 { 16 -21 


36 








h.u. 


h. m 






b. u.. 


b. in. 


ta. m. 


h. n.- b. •»., b. n> 








Algtnib ... 


fl S7 




a SI 


8 3fi 


8 IJ 


7 SO 


7 11 


7 12 


SO 


a» 


6 


5 44 






Sdud^r . . . 


JO 3 


9 41 


9 as 


9 3 


a 42 


8 2i 


8 1 


7 39 


7 IJ 


6 SS 


6 33 


6 10 






Pol, T Star. 




10 10 


so 


^1 SO 






8 37 


8 5 


T 41 




6 59 


6 31 






Mirnck.... 




10 11 






9 11 


8 50 


S SO 


8 S 


7 46 




7 2 


6 40 






AtUnt.. 


U 4 


10 4J 


10 aj 


10 4 


9 43 


9 at 


9 


8 SB 


B IB 


7 55 


T 3S 


T II 






■ Abietis... 


II ID 




16 so 


10 so 


10 9 


9 48 


» 36 


9 t 


8 41 


8 ao 


7 59 


7 37 






Mnkat . . . 


■a » 


13 < 


II 40 


11 30 






10 ja 




18 




8 51 


8 12 






Alg<d 


13 ait 


la 10 


It so 




11 % 














8 15 






■ Perieut... 




u as 


13 6 


II 41 


11 31 


II a 


10 41 


ID 191 


a si 


15 


ft 13 








Aldebarak 


U 1 




13 19 


la S8 


12 31 


13 16 


11 55 


II 31 


11 II 


10 4! 


10 ai 


10 _5 


1 




C^IU.... 


It « 


Wi: 


iTsT 




13 IS 


13 54 


13 S3 








11 5 


10 43 


1 




Hitd 






13 SO 


13 39 


11 18 


13 SI 


la IS 


13 11 


11 SI 


M 39 


11 7 








STwu*.... 


If 4B 


14 as 


H t 


13 48 


11 a; 


13 


ta 44 


12 32 


13 


H 30 


11 10 


■ 54 






BfUatrix.. 


11 48 


14 as 




13 «H 


13 8J 


IS 6 


13 45 








II IJ 


to 54 






1 OrioQ 


It 66 


14 16 


14 It> 




13 35 


IS IS 


13 52 




13 ( 




II 31 


11 a 






* Orion 


IS V 


14 4( 


14 ao 




13 SO 


IS 18 


13 50 


12 15 


13 IS 






11 6 






. rulamba . . 






14 ao 


14 6 


11 45 


IS ai 


13 a 


13 41 


13 19 




11 14 


11 13 






BiMguut. 


IS IB 


14 G8 


14 3ff 


14 18 




1! 56 


11 IS 


13 53 


la 31 


13 9 


11 4J 


11 21 






€«»,«. . . . 


15 &i 


IS » 


IS 11 








11 49 






13 4- 










SiriiT.... 




IS 49 




15 1 


14 4U 


IJ a; 


14 6 


11 45 


13 33 




13 S8 


13 10 






Carfw .... 


iTss 


10 3fi 


18 IS 




15 14 


IS 13 


14 61 


rriiJ 


14 i 




1! 31 








Proejicw , . . 


17 : 


16 42 






15 41 


IS ao 




11 10 




11 63 










POLIDX . . . 






16 SO 


10 6 


IS 45 


15 31 


15 2 


11 41 


11 11 


13 5J 


11 31 


11 IS 






i A. go Navii 


17 au 


IT 9 


16 49 


IS 29 


16 8 


IS 47 


15 25 


IS 4 


14 42 


11 30 


IS 51 


13 35 






,. Argo Navis 


17 th 


17 ID 


16 56 


16 SJ 


16 15 


IS 54 


IS 12 


15 la 


14 19 


14 36 


14 4 


13 43 






J Argo Nsvi, 


la vi 


IT sa 


17 3a 






16 go 


16 6 


15 40 


IS 81 


15 3 


14 40 


U 13 






$ Ar^o Saiii 








17 i: 


IT aa 


IT 1 


10 10 


10 IS 




15 It 










JlpMard... 




18 31 


18 II 


17 50 


17 30 


17 S 


16 4; 


16 35 


10 3|15 41 


IS 19 


14 57 






ItEOULOl . 


■ 9 31 


19 11 


18 51 


IS 30 


18 10 


IT 48 


IT 8T 


IT 5 


10 43|lO 31 


15 59 








e Vxsn M^ 


20 S3 


20 3 


19 43 


19 21 


19 a 


18 41 


18 19 

is 31 


17 67 
IT 69 


u'st" 


17 11 


10 51 


'IZ' 






D^bht.... 


20 14 


to A 


19 45 


19 21 


19 s 


18 42 






10 11 






Dtmtt 


21 la 


20 G! 


20 3a 






19 SO 


19 8 


18 46 


18 U 


18 317 40 


17 IB 






r Uns Major 


a 11 


10 SB 


20 36 


20 It 


19 S5 


IB 14 


19 IS 




18 39 


18 717 45 


IT aa 






.Crux..... 




n att 


11 e 


10 48 


to 38 


20 G 


19 45 


19 aa 




IB 1818 IT 


17 Sd 






y Crui 


11 3! 


11 11 


21 la 


20 S3 


M> Bl 


ID 10 


19 49 


19 37 


19 C 


IB 43 




IT 59 






8P10* 


«I47 


n ar 


la 7 


11 46 


» 30 


11 4 


20 41 


20 ai 


10 


19 37 


19 IS 


18 64 






BeoetMcA . 


ISIS 


la sa 


2:1 3a 


la 11 


11 eo 


11 3S 


11 E 


30 40 


20 34 


20 S 


19 40 


19 IT 






fiCeaUur... 


13 a? 


» s 


la 4a 


la sa 


23 I 


21 4U 


21 18 


30 57 








19 98 






> Dinco 


lisao 


23 11 


ti 51 


29 ao 


ia g 


II 48 


21 37 


31 5 


20 41 






19 37 






Arctunit .. 


23 3S 


21 10 


a 59 


aa as 


2a 17 


11 BO 


11 15 


31 11 


bo 51 


20 as 


W> T 


19 44 






Slgima . . , 


23 S6 




21 16 


m7s 


13 35 


n IS 


21 S3 


91 SO 


an 


30 40 


W^ 


aT-i 






■ Cenlnur... 


3 


as 29 


as 10 


sa so 


13 S8 


22 IJ 


21 55 


31 SS 


'21 11 


30 40 


30 37 


30 5 








le 


23 SI 


as 32 


33 11 


aa SI 


22 39 


23 8 


31 46 


31 94 


21 a 


20 40 


30 18 






ZtLbnilg . . 




SI 


a 




23 17 


22 50 


23 35 


33 13 




21 81) 




ao 44 






Alph.Ja.. 


1 s 


4S 


aa 


as 5i 


23 S7 


2S 16 


12 54 


i3 3S 


ta II 


Bl 48 


21 30 


il 4 






m Sprpens .. 


1 10 


61 


31 


10 


23 45 


33 31 


21 3 


^9 41 


22 19 


31 57 


21 35 


31 11 








1 S3 


1 34 


1 13 


SI 


S2 




23 40 


23 31 


2S a 


aa 40 


33 18 


21 5S 






RiiiAljtlhi 


a 41 


a 32 


2 a 


1 41 




59 


18 




33 50 




21 6 


33 4S 






RatAlhnglu 


S tf 


a 12 






1 40 


1 19 




SO 


14 




2S 36 


as 4 






Ramlab;n . . 


3 ac 


3 B 


8 Jtt 


9 2; 


9 6 


1 45 




I 2 


40 


18 


21 S2 


23 19 






Vtpt .... 










3 45 




3 2 










12 






. Ao-JitS... 


b lb 


4 50 


4 S<> 


4 16 


3 55 


1 34 


3 IS 


3 51 


3 SO 


3 T 




1 33 






. Pa.o 


S 45 


s ae 


S 5 


4 45 


4 ai 


4 3 


B 42 


3 3D 


3 58 


3 S7 


3 15 


I 63 






Df-^b 


6 I 


S 4! 


5 a< 




4 4H 


4 a7 




3 44 


S 83 


3 


3 19 


3 16 






AtderttiniiH, 














4 44 


4 33 


4 1 


3 19 












T 3( 






6 SO 


6 0' 


5 4H 


5 97 


6 6 


4 41 


4 31 




3 37 






- O.UI...:. 


7 31 


7 11 


51 


6 SO 


11 


5 48 


S 37 


B 5 


4 41 


4 31 


3 60 


3 17 






FoHtLHAUT 


8 aa 


8 a 


7 a 


7 ai 








S 66 




5 1! 


4 60 


4 38 






Sihe-xt .... 






7 40 








6 3i 
















Marob... 


8 31 


S 1< 


7 so 


T 2f 


7 9 


6 47 


6 26 




S 42 


S 201 4 58 
34| 6 D 


4 16 




J J^An^I. . 


9 sa 


9 la 


8 53 


8 23 


& la 


7 SI 


7 29 


7 1 


6 46 


5 to 





TABLE XVII. 8S 

To find the Latitudb by an Altitude of the Piu-ab Stab. 



I +1 8»+l 10 
> +1 as+i ai 

1 +1 M+l w 

I +1 ai-f 1 23 

■ ■ M+l SS 
) +1 25+ __ 

■ ■ ■ I il 

I W 
+1 19 
+1 IS 
+ 1 IT 



) f I HI 
1 +1 Is 
) +1 10 



+1 u 
-t-l IV 

+1 10 



is-fo n 
a 4-0 23 

IT +0 as 

»+0 S6 

(0 +0 as 
II +0 to 
II +0 3! 

Hi+0 as 
) +0 is +0 u 



ao ID - 

30 tS - 
20 20 - 



) +0 49 
i +0 il 

) 4-0 » 



4-0 54 

4-0 »1 

4-0 is 



) 4-0 SI -f 
• To 534 



IT 40 - 
17 45 - 
IT 50 - 



18 4-0 38 

i; 4-0 ST 

) -f-0 3S+0 31 
" "H eo 34 
13 4-0 32 
114-0 *> 



1 -0 4T 
-0 53-0 50 

I -0 SG -0 sa 



10 30 ' 
10 40 
ID SO 



-I 10+1 8 

-I la+1 10 

■1 IS+I H 

■I IT +1 14 

■I lO+l n 

I iM+1 IT 

I 22-{-l IS 



S 4-0 2T4- 

) -(^0 as 1- 

i +0 23 4- 

) +0 W + 

i -t-O 20 +0 20 



!T+0 2T 
•S 1-0 23 
!3+0 23 



23 » - 
23 20 - 
33 40 - 



TABLE XVII*. 
■ of the Latitude deduced from the above Table— JiA/iVim. 



APPROXIMATE LATITUDE. 



8(j 


TABLE XVIII. 












sun's mean right ascension. 






D»y.. 


Jsn. 


Feb. 


Mar. 


April 


May 


June 


July La UK. 


Sept. 


()Dt. 


No.. 


Dec. 


Da,.. 






>. m 


>, ni 








Ii. m\ m 




h, <>. 










l» 41 


i() ftl 


22 41 


4; 


a 31 


4 SB 


n 41 


H 4B 


10 4: 


in W 










IK Al 


MI UI! 


na it 








IJ 4, 


H 41 




la 31 


14 V< 


Ifi 3- 






IM S. 


21 01 


2a Ai 


tl 41 








H Si 




la 31 


14 31 


in s; 


3 








211 fii 


B! 




4 4» 


fl SI 




111 fii 












19 oa 




» 0» 


S(l 


a 4H 


4 SI 


so 


« 00 


10 BS 


la 43 


14 41 


lU 40 






















10 SI 




l?4B 








ID 11 


21 ir 


ta II 


1 fli 


a sf 


S 0( 


7 Oj 




II 01 


19 51 


14 4! 




7 




l» II 


II u 


23 1. 


1 0-, 


3 ni 


fl (H 


7 0! 


» 11 


II 01 


12 Si 


14 B3 








ll» t] 


tl SI 


11 II 


1 II 


1 <i-i 


S (1) 


7 i: 


H IS 




12 SI 


14 .17 









lu as 




2s ai 


1 IB 


3 08 








11 13 


13 05 


IB 01 




10 




10 ■/! 


n Ml 


23 a. 


1 II 




i n 


T ai 


u a; 


11 y. 


13 OS 


IK OS 


17 1- 






I!l B. 


21 4; 


2} 21 


1 as 






7 aB 




II 21 




II 01 


17 11 


12 






Ml 4( 


!S SI 








7 ai 




II ?. 


13 r 












21 M 


2} ill 




s v:i 


S Vf 


T s; 


« S{ 


11 1) 


IS 10 




17 tl 






10 i-i 


21 S^ 


11 40 


1 S3 


3 a7 


S 33 


7 S7 


9 3lj 


11 31 


13 ao 


15 21 


17 31 


15 






II AH 


i» 4; 


1 31 




A SI 


7 41 


«4i 


11 SB 


IS 'M 










in fi,i 


2U 01 


a 4: 


1 4i: 


S 3ft 


S 41 


T 4.- 


H 4t 


II Si 


13 v.^ 


IS Sf 


ir 3' 


IT 




to m 


2» UA 


2S Bl 


1 4. 


1 31 


S 4li 


1 41 


U 4! 


11 41 


13 31 


15 34 


7 4i 


18 




■Ml f>4 


2a (H 


13 ii 


1 4f 




n SI 




I) .s: 






IB ai' 


7 41 


19 




itU ut 


23 11 


23 Gft 


1 SI 


3 47 


S SI 


J 67 


S7 


11 41 


IS 31 


IS ii 


i; SI 






■an IS 


<2 n 


01 


1 S3 












13 4; 


II 4l> 


7 SI 


ai 






til VI 








n m 


» OB 


Irt 01 


II Br. 


IS 4' 










XI 91 


2a *.■! 


n ni 


aoa 




a (IT 


M 01 


lU Oh 


la 01 


13 SI 




s oc 






Mi 'ih 


12 ah 


<» i; 




4 03 


11 M 


M 13 


;o 12 


la in 


IS B- 


IS S'l 


M l( 


2t 




Hi ia 


^■i 32 




a lu 
a 14 


4 117 
4 11 


tt 15 


H 11 








le 03 


IM IS 


as 




111 a:i 


^2 S' 




11 1! 


M ai 


(1 li 


12 II 


14 IK 


111 07 


H It 


26 




!(i i? 


i2 4( 


<l 2! 


a II 


4 IB 


II 23 


H as 








IH 12 


H a; 


37 






22 -1] 










ft V 


10 Vfi 


If! 1) 






.8 2» 












a a.-, 




11 31 


H Si 


:0 SI 


12 -21 






:h 31 






ju SI 




3J 


2 2« 


4 a? 


e 3(i 


8 37 


10 33 


12 25 


14 17 


10 as 


18 31 


30 






3., .4 31 




S 41 


10 S7| 


14 n 


. 


18 41 


31 



LATITUDES AND LONGITUDES 

or TUB 

PRINCIPAL PORTS, HARBOURS, HEADLANDS, ETC., 
OF EUROPE AND THE ATLANTIC. 

Longitudes are East and West from the Meridinn of GreenwkK 



I. COAST OF GREAT BRITAIN. 



West CoisT 09 KsatASo. 



(2) 



PlnccB, 



Lilt. N. I I^ng.n 



Obeeswicii Obs. . 61 28 J 

EhecmeES Flag Staff . G1 26 4S 
N. Korcland LiElit ■ ^1 23 "" 
Deal Caal\a . . . |ei 13 



Bourn CoiBT of Esqlakd. 



3. Foreland Dp. Light 
Dover Custle . . 
DimEenetw Light . 
Beach J Head Light 

Shoreham Church 
Chichester Church 
PortsmoDth R.N, Coll. 
Bembridite Point . 
St. Catherine's Light. 
Needles Light ■ ■ 
J*ODle Cbiirch . 
St. Albnn'H Head . . 
Portland Up. Light . 

Berry Head, Tor Baj, 
Dartmouth, St. Petrol 

Castle. . 
Start Point Light. 
Eddjstpoe Light . 

Pljmoatli, 
—ItreoliwalerDial 
Dodoian's Toiut . 
I^'al month, 

— St.Anthony'gHd.Lt. 
Lieard Upper Light 
Bt. Michael's Mount 
Eimdiestone . . 
Wolf Rock Light . 
I,ong*hip'B Light . 
gcilij Islands, 
—St. Agnea" Light 



61 8 23 


El 7 <7 


W B4 


4\ 


HQ 14 


13 


Ml 60 





50 60 




50 43 


< 


50 41 


16 


50 34 


■M 


50 3il 


4( 


50 42 


51 


50 3* 36 


BO ai 


1) 


50 43 




60 24 





60 20 


n 


60 13 


1^ 


50 10 


4! 


SO 18 


It 


50 19 60 


60 13 





50 8 


n 


49 57 


34 



1 22 22 
1 19 7 
5B IS 
12 53 
West. 
IB 19 

46 3g 

1 4 n 



4 43 I 

6 1 < 

5 12 . 



Cape Cornwall . . 
St. Ives, Qodrcvy Lt 
Trevose Head Light 
Pndstow . , 
TinUgel Head 
Hart! and 1*0101 
Murle Paint . 
Lundy L Light 
Foreland Point 
Flntbolm Light 
Bristol Cathedral 
Nash Point High Lt. 
Miimblcs Pt. and Lt. 
Worms Head . . 
Caldj Island Light 

Kmalla Light , . 
Orasholm . . . 
South Bishop Light 
Stmmble Head ■ 
CardigsD Baj Lt.-TCS- 
Aberjstn'ith . . 
Bordsej I. Light . 
Soatb Stack Light 
Bkerrtes Light. 
Point Lynus Light 
Great Orme Head 
Point of Air Ught 
Liverpool, St. Paul's 
Formby Point . . 
Walney Point Light 
fit. Bees Head Light 



7 45 B 43 30 

14 6 24 

32 56 6 2 

50 32 30 4 66 

' 39 48 4 43 30 

1 24 4 31 3 

11 20 4 13 40 

10 s| 4 40 20 

14 46! 3 47 

EI S2 33 3 7 



24 3 3 
3 6. 



12 



1 33 6R 4 a 

61 37 40 4 4 

1 40 6!) 6 10 SO 

1 43 18 6 40 . 

61 43 66 6 28 4. 

Gl 6 2a < 

1 40 5 G < 

52 24 5 



62 25 4 



6 



46 4 48 I 

18 4 42 I 

26 IS 4 8" 

25 01 4 17 Ifi 

63 SO 36 3 62 i 

53 21 28 3 19 26 

53 24 40 S fi ' 



S 40! i 



e 



TABLE SIX. 
LATITUDES and LOXGITDDES. 



D NoBTH Coast or Bcotlakd. 



(3) riaccB. 

IS L Light . . . 

Mull of Qullowa; Lc 

Coneroll Point Ligbi. 

AilKA Cnig . . 

Cumbnte L Light. 
I Mndda Light . . . 
I Mullcf Cmitire Light 

Ovenwy L Light . . 

BkcrrTTore Ligbt. 

Coll blaod. N. enil . 

Ardnpoinrchnn Pt. Lt. 
1 Island. W. poliic 

Dnnrci^vn Llcnd . 

Skcir Uraitich Beacon 
I Hu itea. . . . 
\ Eu Stoor Light . 
; CHpo Wrath Light 

" n Bock . . . 
ta bland . . 

Bar™, or Sulisker. 

Stack Skenj . . 

nnet Head Light 
Duncatuby Bead . 



BBBBIDES, OB LBWIB I3LA.NIIB. 




PabOB tSLUiM. 



i8 <7 8 I 39 

if 17 Sfi 7 II 8! 

57 SI S5 6 38 SS 

58 30 40 6 16 
U 30 7 2 
17 7 85 30 
it} 8 34 43 

5T 38 7 41 

67 3«i Oils 41 



< Tlarra Head Light 
"^ -, OshiniBh Xjght 

s I. Light . . 
BuUof Lewi^ Light. 
OalloD Head . . , 
t''lnnnan Ia]ca,E. Hoc. 
St. Kilda . 
Bhillnj Light 
Bockall . 

OSEKET IbLAHDS. 

Pentland Slcerrles, Lt*. B. 
Copinsha .... 
AnBkerry Light • • 
Start Point Light. . 
North Eonaldeba Lt 
Papa Wealra kle, 
—Mullbead . . . 
Noup Head . . . 
*■ >ngh 0' '•■ 



Bhetlaud Iblakds. 

Surabro Head Light . 60 fll 1S[ 
Hangcllft or Nobs Hd. 60 8 SOl 
Lerwick Fort . . . 60 9 30 
Ont Skerriea Licht . 60 25 30 
N. Vmt, Burra Light 60 Gl 90 
Esba Nesa Skerrj. . 60 28 30 
i Vc Sketrica. . . . '60 22 30 
) FoQl Inland, N. Ft. .60 B 



G8 41 




GS G4 




69 2 




69 IC 30| 


89 23 


la 


69 S3 





59 20 


f 


59 8 


IS 


58 52 


3' 


59 2 


24 



w 






tlonli ttuck . . . 
Great Diamond . ■ 
tlcromoe, ThorBbaien. 

Fagloe 

lljgenaa LW, end . 



LatN. Lon. W. 



f>2 20 (I 6 13 
G2 7 o| 7 32 30 





58 28 381 






!S 18 3t 






>S 10 15 












>7 28 i( 






■,7 43 U 






M 40 ( 






57 41 61 






57 28 16 






», .IS 






56 42 C 






58 33 ( 






58 2S ( 






>6 28 ( 






» 26 1 






IS G7 21 






66 2 ( 






>6 S 1 






16 11 ( 




t. 


|65 es 





East Coast op Scjotlaiid. 
TSofB Beml Light . 
Cljlh Kcsa . . . 
Oni of Caithncni . 
Tarbet Nesfi Light 
laicrnesB Jait. . 
Coieiica Scan Light 
Banff Liftbt . . 
KinnaJn) FTcad Light. 
Buchan Kesa Light 
Aberdeen, 
— Oirdlencsi Light 
MontroEe Neu Light. 
Arbroath Light . 
BuddoD 'Stsa Lights 
Dnndce . . . 
Bell Hock Ljgbt . 
Ediniifroh, Obay. 
Inch Keith Light . 
North Berwick, Law 
May I. Light . 
St. Abb's Head Light. 

EAffT Co&ST or Eholaho. 

Berwick Light . 
Holy Island Cutle 
Fam I., Longstone Lt. 
Coquet bland Light ■ 
TynemooLb, Sonter PL 

Light . . . 
Sunilcrlnnd LighL 
Hartlepool, Hcugh Lt. 
River Tees, entranco. 
Whitby, Ling Hill 

LighU .... 
Scarborough Light - 
Fiambro' Head Light 

■EpDm Lights . . 
HttnstantOD Ligbt 
Outer Dowsing Light- 
Dudgeon Light 
Lcman Ligbt . 
Broith'a Knowl, 8. Pt. 
Cromer Ligbt . 
Hasborongh Lights 
Winterton Light . 
Tanuouth Church 
Loweatott High Light 
Orfordnesa Light 
Land guard Port 
Nai ■■■ 



a 6 II Galloper Ligbt Yesael 



66 46 121 


>5 40 20| 


16 39 


( 


55 20 


11 


54 6fi 


10 


14 66 




H 41 


4' 


54 39 


' 


64 28 4o| 


14 17 


■1 


54 7 


^ 


53 34 44I 


12 56 




53 2S 16| 


>3 19 





S3 8 40| 


i2 48 


( 


;% 55 


/I 


>2 49 


( 


12 43 


( 


i2 36 40l 


13 29 


1' 


12 5 


( 


il Sfi 


16 


51 61 


5' 


51 44 


I 



1 46 24 
1 34 SO 
1 19 ■ 



TABLE XIS. 
LATITUDES asd LONGITUDES. 



IL COAST OF IRELAND. 



KOftTQ COABT or iBRiiiSD—emU. i 



West Coast of Iseuuid. 



(8) 



Placet. 



Cape Clear, Old Light 



Bontrj Bay 
— Bbeep'B Head ■ 
Call Light . . 
Qreat Hog bland 
Bolos Head . . 
SVeUig Light . . 
Dingle Buy, 
— Braj' Hend . 
— Vnlenlia Harb Lt. 
—Dunrngro Head. 
Tearaght I. Light 
Smerwick Har. eat, 
Brandon Point 
Biver SbatinoD, 
— Kerry Head 
— Loop Head Light 
— Liniericlc . . 
Bags Head, . . 
Qslway Bay, 
—Black Head . 
— Oftlway . . . 
AcTBD li. InlHbeer Lt 
—Eeragh Light . 
Bkird Rocka . . 
Slyne Head Light 
Inlshark W. end . 
■oI.Lltht. , 
Achill Head . . 
Black Bock Light 
Bagte I. Light 
Broad Hatca, 
— Erris Head . . 
Btag Rocks . . 
Downpatriok Hood 
Rillala. . . . 

^D, Black RockLt 
Inisb Murray . . 
Donegal 

Bt John's Pt Light 
Hatblino'Bime Light 
DawTDa Head 
Aran L Light 



51 2« 
El 23 ]: 
SI 27 i 



Lat N. LongW- 



M 4 SO 
B3 13 
52 IT 90 



!S3 3S 

«9 SO 

53 BS 30 

4 10 



B4 19 
54 13 40 
54 IB 20 
54 28 
54 39 2G 
54 34 
54 S9 47 
H 49 40 



I 66 30 
> fiS 64 
I 37 BO 



NoBTH Coast of Irblakd. 



Bloody Foreland . . 
Tory iBland Light 
Horn Head 
Point Fanad Light . 
Ualin Head . . . 
IrelandB North Point. 
1 InntBlrahull Liglit 



R6 e 3D B 

65 IB 30 B 

65 13 40 7 

65 16 33 7 

55 22 SO 7 
B5 23 7 

56 25 66 I 
55 13 8^ 6 
64 69 26 ; 



Bengore Head, 
— Oiaat'a Cause vsj 
Ratblin 1. Light . 
Fair Head . ■ . 
Tor Head . . . 



56 18 10 
55 13 
BG 11 40 



East Coast or Ibxlakd. 



66 47 
54 46 

51 ae 20 

H 41 44 
54 23 55 
H 13 10 

63 47 40 



63 47 

SS S3 45 
52 SO 



Maiden Rka. W. Light 
Black Head . . 
Belfast. . . . 
Cope] and I. Light 
South Bock Light 
St. John's Pt. Light 
Hawlboline Bock Lt 
Clogher Head . . , 
Dro^beda Bond Hills, 

Rockabill Light ■ 
I.ambay Island . 
Howtb Boily Light 
Dublin, Poolbcg Lt 
— Obserratory . . 
Wicklow Head Light 
Arklow Church . 
Cahore Point . . 
Wexford Harb. ent 

SocTB Coast 

Camsore Point . 
Tuakar Rock Light 
SalteoB Bocka, Coning. 

beg Light Vessel 
Hook Pt. Light . 
Waterford . . . 
Brownstown Head 
DungBTTiui, Helvick 

Head . . . 
Mine Head Light 
Youghol Light 
Bally coltin Light 
Boche Faint Ijgbt 
Cork .... 
KinssJe Old Head Lt 
Seven Heads . . 
Galley Head . . 
Stags, off Toe Head 
Baltimore . . ■ 

III. COAST OP NORWAY AND 
LAPLAND, 

From "Save, Zemlla to the Naze. 



B2 


10 301 


S3 13 9| 


5i^ 


2 26 


-.■/ 


7 20 


:■! 


16 ( 


y2 


7 46 


52 


S 20 


n B9 33| 


n B6 34| 


■il 


49 30 


11 




11 63 64| 


il 




il 




SI 31 60| 


>l 


an (i 


51 


29 Ol 



Nova Zemlia, C. Desire 
Capo Nassan . 
Kara Strait, W. enl 
Waigat L N. Pt. . 
Petchora R. W. Pt. of 

KolguevLS. Pt.' '. 



East. 

76 46 0.77 20 
36 0|62 60 ' 
20 06: 37 

70 28 0,69 6 





90 TABLE XIX. 




LATITUDES and LONGITUDES. 




Whitb Ska. 


rv. THE SLEEVE, OATTEGAT 1 




(7> Pl««.. 


Lat. N. 


Long. B. 


AND SOUND. 1 






Q J > 


"■o ' ^ 


(8) Places. 


LatN. 


Lon. E. 




Cape Kaninoae "/ . 


68 39 10 
67 12 


43 32 34 

43 43 


















MoTshoveta Is. Ligbt- 


66 16 10 


42 29 60 


Mandel, Rjvingen Lt 


67 68 6 


7 29 40 




Cape VorOQot OiGood 








58 8 4 


8 3 






66 31 


42 19 40 


Oso Light .... 


58 4 26 


8 8 35 




Cape KatnesB . . . 


65 26 


39 43 


Arendal, OQt, ToTungen 








ijcbiingal, Mndoeka 
Light .... 






Light .... 


68 24 6 


3 47 45 




61 64 IT 


40 IT 


OeterRisoc.Stangholm 








-City 


64 32 10 


40 33 80 


Light .... 


58 42 40 


9 16 




JijgioBk 1. Light . . 


65 12 17 


36 61 SO 


Jomfruland Light . 


58 62 10 


9 36 16 




SoloveUld I. Light . 


66 7 


36 87 30 


Fffirder Light . . 


59 2 


10 32 6 




Oneira 


63 E3 36 


38 8 30 


Chr-iatiania New Obs. 


69 64 42 


10 43 16 




Kaniialai .... 


67 8 


32 26 


N. Koaler I. Light . 
Walerobod Ligit . 


58 64 12 


11 36 






66 29 18 


40 43 2T 


68 32 42 


11 2 IB 




Orlofka Pt Light 


67 11 30 


41 21 66 


Hallo Light . . . 


58 20 12 


II 18 24 




Pt. GorodotBki . . 


67 43 040 67 

68 a GlLtB 48 Gt 


UBseakar Light . . 


58 6 42 


11 20 18 




Cape 8wiaU)i Noa Lt 


PQternoatcTB, Hamna- 










kar Light . . . 


ST B3 4B 


U 28 6 








57 41 66 


11 56 40 




COABT OF SOEWAT Aim Laflakd. 


WiiLga Light . . . 
NidiDgen Lights . 


67 38 
57 18 12 


11 36 
11 64 24 






Monip Tange Light . 


66 55 24 


12 21 51 




Kildiiiii Maud, Wend 


6e 21 


33 GO 


Knllen or KoU Light 


66 17 64 


12 27 18 




V'lirdo 


70 22 36 


31 8 


HeiBingborg . , . 


66 2 42 


12 11 36 




North Capa . . . 


71 10 15 


25 60 45 


Malmo 


65 36 20 


13 20 




Fruholm Light . . 


71 6 46 


23 69 26 


Falswrbo Light . . 


66 23 


12 49 18 




Hammerfest, 






Steffen-B Head Light 


65 17 30 


12 27 2B 




— FugleaPBs Pt. Light 


70 40 16 


23 40 


CO-PBNKAQElf ObB. . 


66 40 63 


12 31 46 




Andenaa Light . . 


69 19 30| 


16 8 10 


Hveent, 8.W. Pt. . 


66 66 10 


12 40 30 




R,*t Wand . . . 


67 31 


12 7 


Elsinora, ElronborgLt. 


56 2 22 


12 37 36 




VigtaQ JaieB, 






Xakke Head Lights . 


56 7 10 


13 21 12 




N &. Pt. Outer I. . 


64 BB 25 


11 11 


Heaael L Light . . 


56 11 60 


11 42 60 




ViUa Light . . . 


14 32 60 


10 41 55 


Anholt I. Light . . 


66 41 16 


11 39 14 




Titter Holcn . . . 




a 19 


Great Middle Qroond. 


66 31 


12 4 30 






13 26 60 


10 23 42 


Little Middle Gronnd. 


56 5T 


11 66 




Griboeme, middle . 


63 14 


7 35 


Kobber Grd. Lt-Ves. 


57 8 60 


11 22 16 




Uhristiansnnd Light . 


63 6 30 


7 42 


Trindeien Rock Light 


57 25 50 


11 16 




Quitholm Light . . 


63 2 15 


7 13 30 


Sfcagen or Scaw Light 


67 44 9 


10 37 56 




KoDiia Light . . . 


B2 24 36 


6 36 10 


Hirtaholmen Light . 


57 29 13 


10 3T 34 




Aspu I , N. end . . 


61 13 


1 41 


Aalborg, ent. Hala 








Udver Ib. anchorage. 


61 2 SO 


4 30 30 


Light 


'>6 69 36 


10 IS 30 




Eelliaoa Light . . 


CO 46 6 


4 43 fi 


Grenaa, FomeBS Lt^ . 


56 26 36 


10 6T 39 




Be^d, Mole Light . 


60 24 


5 18 20 


Aarhuua .... 


56 9 85 


10 13 




Kora Fiord, Beacon . 


60 7 46 


6 2 2 


Apenrade , . 




56 3 36 


9 25 10 




belho Fiord, Blottero 






Flenshorg . . 




54 46 65 


9 26 10 




Light .... 


53 61 30 


6 4 30 


Slea^ig^. . 




64 31 


9 33 67 




1 Bonimel-oe, Hjvardon 






Reefaess Light 




66 14 36 


10 62 22 




Light .... 


59 31 36 


5 13 36 


Sprogoe L Light 




65 19 61 


to 68 26 




U.Mre Lights. . . 


69 18 20 


4 63 40 


Vordingborg . 




55 10 


11 55 10 




SkadEHDaes L!f;ht . 


59 8 25 


5 18 


Lacgeland H. Pt Lt. . 


61 14 23 


10 42 13 




Hviddinga-oe Light . 


59 3 10 


6 24 30 


Falater OjedBar Head 








TungeneBS Light . . 


59 2 6 


6 36 


Light \ . . . 


54 3S U 


U 68 3 




Btayanger .... 


6B 68 15 


5 44 


Moen LSpeilCliHLt 


61 66 60 


12 33 45 




Little Peiaten Light . 


68 49 30 


6 30 66 


Kiel Obserrator? . . 


51 19 S( 


10 9 




Jedderen Eeef Beacon 


58 45 40 


6 30 30 


Femem, Marien Lt . 


54 29 39 


11 11 28 




Ekero Light '. '. '. 


63 14 46 


6 21 


Lnbeck 


53 62 6 


10 41 30 




68 26 




Wiamar .... 


53 53 80 


11 37 42 




Lifltar Land, Gnn- 






P.OBtock .... 


54 6 3( 


13 9 




' QomhouF Light . 


68 6 30 


6 31 10 


Dacs Head Lighta 


54 2B 66 


13 31 


// LinderniBB or Naze Lt. 


57 69 fl 


T 3 OllArooQB Light". . .154 41 tflS 26 10 J 



TABLE SIX. 
LATITUDES ahd LONGITUDES. 



V, THE BALTIC. 



rlaccs. 



m 

Yatad 

l^an{)bnmmarHd.Lta. 
Hano I. IdgH . - 
Carl-kroDB Ot. Ch. . 
UtklippornaUockBLt, 
Kaliuiu' Cburcli 
Oitcarshamn . 
1 1 aiadakar Light 
liafringe Eeaoon 
Loadsurt Ligbt 
Stookbolro Obaj, 
GroDBkar LighC 
Soderarm Light 
Arcona Light . . 
Gricfswalde Light 
ateitin .... 
Colbcrg Bar Light 
Jemhuft LIgbt 
Hixhoft Light 
HoU Light . . 
DanUig Obaorratory 
Pillan Light . 
BniBierDtt Light 
Ui^tnel Light . 
Libau Li^t . 
Bteiaort Cape . 
Windau Liglit 
T^ysGrnrt Light . 
DomcBnesa Lighta 
Runo I. Light. 
Biga Cathedral 



66 S *•• 


IB 33 BO 


55 57 l^llfi 43 6 

66 B9 mie 22 


B7 16 1 


16 28 


S8 8 it 


te G9 42 


>8 36 ( 


17 19 


>8 U 31 


IT 62 24 


i9 20 31 








>9 46 2S 


19 24 48 


A 41 ( 


13 26 10 


A 14 45 


13 66 27 


!3 25 E 


14 34 




15 31 


A 32 4( 


18 38 


1+ 60 ( 


18 SO 40 




18 49 12 




18 41 10 


54 31* 18 


19 64 13 



21 32 24 
43 67 
57 46 39 22 37 30 

67 48 
56 67 0|24 6 SO 
" 33 16:24 30 60 



IBLAKDS IN TBS BALTIC. 



DHgerort Light . 
Filsand Ligbl. . 
Orael, Pamerort Pt, 
— iivcalferort Light 
— Arensbarg . 
Ootuka San do, 
— N. Ft. Light 
Faro, Hohn Hd. Lt. 
Qottland, 
— Wisby - . . 
— Qrcat Cartso 
— Hoborg Light . 
Ost^rgarnBholm L(^ 
Oland. N. Head Lt, 
— Sonth Head Light 
Eoitholms, ChriBCian ' 
Oe Light 



Light . . 
— Rouoe Light 
—Due Odde . 



S7 38 I 
67 18 

66 S5 1 

67 26 S 
67 22 



I 22 36 
I 16 21 



66 17 8 14 46 47 
i 4014 42 
) 016 6 



Tl. THE GULFS OF FINLAND 
AND BOTSHIA. 

B. Coast of thx Odlf or Finland. 



(10) Places. 

Dagerort Light , 
OdenshaliD Light 
Paclcerort Light . 
SttrGp Head • . 
Nargen L. N, Pt, Lt 
RsTel, Bt. Olal Ch. . 
Kokslcar Light . . 
Eldiolin Light . . 
Stenskar Towot . . 
Kodakar Light . . 
Little Tjtera, N.W.end 
Great lytcTB, 8. end . 
Narva Light . . . 
LaTciiEtari N. Ft. Bea. 
Scakar Light . . . 
Doli^oiDOg .... 
Tollwacon Light . . 
CioDstadt, St. Andrew 

Chnrch .... 
St. Pkterbddboh 

ObearTator; 



27 66 21 24 G 
36 22 24 31 67 
26 SO 21 46 10 

43 26 3 



N. Coast or thb Ovlv or FnaAirn. 

StfTBodde Beacon 
Wiburg . . , 
NctToUght . , 
BommarB Light . 
AgpQ Geacaa . . 
Hogland N. High Lt 
^South Light 
Loviaa Church 
Orren ground Beacon 
Glosholm . . . 
Soder 8k ai Light. 
HelEingtora . . 
RcDskai Light 
JoEsari Beacon ■ 
Hango L Light . 
Abo Oliservatory . 
Uto Light . . . 



I 48 30 
I 26 61 

I 57 30 
1 24 43 



16 SO 21 22 



QDir OF Bothnia. 



LagBlutr Light. 
Sodarann Light 
Dndersten Light 
OrakoT Light . 
GeSe . . . 
Soderhamn 
Broemo Light . 
HemoBond 
Northskffir Light 



Holmo Oadd Light . es 35 18 20 46 S6 



45 22119 2 

16 36;19 6. 
GO 31 42 If 

60 40 18 1; 

17 4217 
B2 IS 

S7 64 n 
63 14 

I 40 ! 



TABLE XIX. 
LATITUDES and LONGITUDES. 



1 BoTHHU— Milt, Vi:i. OOASTS OP FRANCE, 

SPAIN AND PORTUGAL, 
From Calais to Olbraltar. 

; NOBTH OOABT Of Fblrob. - 



M 29 18 
66 31 42 

65 GO 48 



36 30 
24 14 
36 29 



(11) PUCM. ■ 

^inmllnbb Light 
Uttloe Light ■ ■ 
Toniea .... 
Ulcaborg . . . 
Gamle Ourlebr . 
Wosa .... 
ChriatineGtad . . 
Bionieborg . . 
gpgkar Light ■ . 



Til. COASTS OF DENMARK, 

OERUANY. HOLLAND, AND 

BELGIUM, 

From the Boav to Oalala. 



G2 ie 12 

ei 29 " 

no 48 



21 I 



SIcBgen OT Skaw Lt 
HirtabBli Light . 
Hantsholm Light. 
Tyboren Cban. Ent. 
Horn Poiot 
6jlt Is,, fiods Elif Lt 
Hetgolasil Light . 
Neuwerk Lighu . 
Cuiharen lighta 
Hunburgb • . 
BremeQ Oboerratorx 
Wongerooff Light. 
Borcimi Light ■ . 
Emden .... 
Ter Bchelling Light . 
HarliDgen .... 
Entr. to Teiel, 
— KjkduiD Fort Lt . 
AniatGFdam 
Le;dQn Obaarratorj ■ 
The Hague . . 
Hook of HolUnd 
UoLterdam -Cath. . 
Brielle Churdi . 
Ooerce Ch. Light . 
Schouwen Boek Ligl 
Bergen op Zoom, Oh. 6 
Walcheren, 

—West KapeBe Light 6 
Middlebnrg . 
Flushing Light 
Antwerp CBthedral . 
Temense or Neiuea 

Light . . 
Fort Brcskens . 

inkenberg Light . 
OstendeE. Light. , 
Nieuport In. Light 
Dunkerqne Light. 
Orarelinea Light . , 
J/ Calais Tower Light . 



57 44 



110 37 66 



i 6 40 

t 7 12 42 

) 6 IS 7 

I G 24 47 



S7 36 1 

62 10 1 
41 67 1 



(12) Placci. - 

Calais Tafrer Light . 
C. OriBDGz Light . . 
C. d'Alpreoh . . . 
Pt de I'Ornel . . . 
Pt, dD Haut Banc Lt G 
Csjeoi Light ■ . 
Treport, W, Mole . 
Dieppe, W. Mole . 
Pt. d'Ailly Light . 
8t Valery en Caai 
Light .... 
Fecamp Light. ■ . 
C. de la Here Light . 
PiJus Obierratorj . 
R, One, Orstrebam 

Ch. Light . , . ■ 
Pt. de Ver Light . . 
L 8t Mareoof Light . 
C.Barflenr Light. . 
C. Levi Light . . . 
C. de la HagQo . . 
Aldereej (Brajra Pier 

Light) . . , 
CasqneU Ligbta , 
Oucrosej, Hanoia Lt 4 
St. Peter's, Caa. Comet 

Breakwater. . , (' 
Jereey, Bt. Helier'a, 

VicMria Piar 
Terclnt Light . 
Cape Carteret Light . 
Chuiisef Is. Light 
Cape LihoD(GranT ill 

Light) . . . 
Cape Frshel Light 
Heaxix de Brebat Lt 4 
Sept Isles Light . 
Isle de Baa Light 
Ifilc Vierge Light . 
"Cahant N.W. Pt. Lt . 



West Coast or Fhanok. 



J| 2 20 ao 

West. 
r 16 S4 
) 31 14 



} 3 31 31 
6 4S 



) 3 49 30 

' 3 32 30 

3 7 61 

2 G5 61 

2 a 30 

Ol 2 21 60 

"" " 6 29 

E7 36 1 61 15 



Brest Obscrratory 
St. Mathew'a Light 
Point du Rm . . 
L de Soin Light . 
l.deGroiaN.W.Light 
Belie L, S.W. PC. Lt. 
Nant«s .... 
Le Hlier Light . 
Isle D'Yea, N, Light 
Babies d'OIonne . 
EooheB Bonneii LtVee. 



43 S3 14 


48 19 GO 


4« 




48 




47 


3K 66 


47 18 43 


47 




47 




48 43 G 


46 29 ( 


46 


12 



4 29 IS 

4 46 4S 
4 44 

4 62 

5 80 46 
3 13 43 

1 32 44 

2 21 46 



TABLE XIX. 
LATITUDES AHD LONGITUDES. 



Wbbi Gout oi 

(13) Fl&ces. 

r. of Re, N.W. Light 
Rochclle Lights . 
Bocbefort . . . 
Oleron L Chaasiron Lt. 
Cordounn Light . 
SordeRux ■ ■ . 
Capo Feret Light. 
Bajonne . . . 



The Nodtb Bids o 



THB Uediteb- 



U 41 
g 3E 

46 66 36 

16 a 6 

46 36 1 
44 60 14 ( 
44 3B 48 1 

43 23 30 I 



1 83 id 
67 4a 



NosTH AND Wbst Coast of Spain, 



Fontarabie Light. 
Bt Sebastian Light 
Cape MBchichaco Lt- 
Bflboa . . . 
BoDlanB Light 
Baatander, 0. Msjor 

Light . . . 
Cape Penas Light 
Cape Ortegal . . 
Cape Prior. . . 
Corunna Light 
Sisargas IbIbb Light 
Cape Villano Light 
Cape PiniBterra . 
One Island Light , 
Vigo, Cas. Lb Quia Lt 



43 23 601 1 
43 IS 28 2 
48 9T W 2 
43 Ifi 48 2 
4il 28 36 8 



13 S3 4 
43 33 2 
43 21 & 



1 9 16 2 
) 8 66 
I 8 41 



Coast of Fortcqal. 



Oporto Light . . 
Cape Hondego Light 
Burlinga Island Light 
Caps Hoca Light . 
Lisbon Observatory 
Cape Esi'ichel Light 
Cape St. Vincent . 
Cape SaniA Maria 



40 IS 
:i9 26 

"" 46 C 



;i7 a 

30 66 10 



> 8 37 10 



5 12 

6 30 17 

g 30 

9 S 16 
9 13 
9 

7 65 



BOtJTH COABT OF SPAIN. 

36 44 01 6 26 46 

;6 31 80 6 19 22 
36 10 60 
116 £» . 

3G 6 30 



R. OuadalqDirer Lt. . 
Cadiz, Bt. Bebastian 
Light . . . . 
Cape Trafalgar Light, 
Tarifa Island Light . 
OibraltBc, 
— Enropa Point Lt. . 



) 6 36 38 



IX. 



THE NORTH BIDE Of 
THE MEDITERRANEAN. 



Oibraltar, 
— Eiuopa Point Lt 
Bstapona - • • 
Malaga Light . . 
Almeiia Mole eitr. 



36 as ID B 
86 42 39 4 

36 60 40| a 



KAXKAN— OMif. 



Lat. N. Long.W. 



Cape de Oata, 
— Coralleles Tr, Lt . 
Cortbagena Light 
EBCombreraL Light. 



7 S3 30 
7 87 80 
S 20 le 



C. Bt Antonio Tower. 3 

Valencia Mote . . 

0. OropsEa Tower . 
Colnmbretea Light . 
Capo Tortoea, 
— Buda Island Light. 
Tarragona Mole Lt . 
Barcelona Mole Lt . 
Cape St. Scbaatiaa . 
Cape de Crem . . 
PortVendres . 
Cette, 6tLonu Hd.Lt 
C, Couronne . 
Marseillee Observator; 
riaoier Wand Light. 
Toulon Observatory ■ 
Hjerea Islands, 
— Porqaerolles, S. Pt 
—Titan, K. Point . . 
Cape Camarat Light . 
Cannes, Mole Lt ■ . 
Cape Qaroape . . . 

Nice Oh 

Villa Franca, Pt, Mala 
Light .... 
C. Dello Mele Light . 
Genoa, 

— 0. 8. Benigno Light 
Point Portjj ifino . 

— Tino Iglaad . 
Pisa, Leaning Tower . 

Florence 

Mebria Shoat Light . 4 
Leghorn, L Light 
Qorgona Peak. 
Vado Bocks Light 
Piombino Palace . 
Capraja, C. Ferrajone 4 
Elba, C. ViU ... 4 
— Ferrajo P. BMlla Ft. i 
~W. eitreme ... 4 
P. Longooe, Focardo 

. Vt. ..... ■■ 

Pianosa I. high Light 
Africa Rock Light . 
Monte Christo Island. 
Palmajola 1. Light . 
Port Talamone Light 



1 2 14 10 
68 26 

67 66 
39 68 
28 43 

East 

12 38 

West 

1 19 1 

East. 

4 63 9 

3 63 eg 44 11 



42 19 10 3 18 6 
" "". 18 3 6 4 

1 60 3 42 1 

. 19 SSJ 6 .' ' 

i 22 16 

6 )3 44 



13 42 7 IT 



1 34 

48 30 
46 41 



9 61 I 

10 24 ' 
1 16 45 
10 13 
10 17 41 
68 30 
10 21 64 
610 3 



3 62 30 10 26 
i 48 67 10 20 
i te 10 10 6 3 

i 45 14 10 24 3 

S 86 elO 6 46 
i 21 28110 8 4 
i 20 010 IS 10 
3 61 64110 28 27 
42 S3 4 11 : 



94 



TABLE XIX. 
LATITUDES and LONGITUDES. 




Thb Kobth Sidb of thb Mbditbb- 



(15) Places. 



Giglio L Vaccherecde 
HiU 

Giannutri I , S. Hill . 
Ciyita Veccbia Light, 

8. end of Breakwtr. 
R. Tiber, Fiamiciiio 

Light .... 
Borne, St. Peters . . 
Cape Anzo, Lt. on the 

Head 

Mt. Circollo Light 
Gaeta, Orlando Tower 
Palmarola N. Pt. . . 
Ponza I., 0. Guardia 

Light .... 
Vandotena, Port Nicolo 
Ischia L, Caruso Pt. . 
— Sn. Angelo Pt. . 
Procida L, Chiupetto 

Pt 

C. Misseno Light . 
Naples, Lt. on Mole 

Klbow .... 
Mt. Vesuvius, 4100 ft 
Campanella Pt. Light 
Capri, Carena Pt. Lt. 
Cape Licosa Tower . 
Cape Suvero Tower . 
Cape Yaticano. 
Scylla Castle . . . 
Cape dell Armi Light 
Cape Spartivento Lt. 
Cape Rizzuto . • 
Taranto, 

— St. Paolo Island . 
Gallipoli, 

— St. Andrea Island . 
C. St. Maria • . . 



Lat. N. 
s — 7 — y 



42 
42 



22 80 
14 30 



42 6 25 



41 
41 

41 
41 
41 
40 

40 
40 
40 
40 

40 
40 

40 
40 
40 
40 
40 
39 
38 
38 
37 
37 
38 



46 15 
64 5 

26 45 
13 21 
12 26 
56 45 

53 6 

47 30 
45-24 
41 25 

46 12 
46 39 



14 
14 

50 1514 
49 2014 
84 8 
32 8 

13 50 
2 30 

37 10 

14 15 
57 20 
55 47 
57 



40 26 16 



40 
39 



2 80 
47 40 



Long. E. 



10 63 51 

11 6 20 

11 47 6 

12 18 31 
12 27 10 

12 87 21 

13 4 9 
13 34 39 
12 51 25 

12 57 25 
18 25 29 

13 51 50 
13 53 20 



14 
14 
14 
16 
15 
15 
15 
16 
17 



1 3 
6 16 

15 82 
25 35 
19 32 
11 46 
53 



9 

52 

45 

41 

3 

1 







29 




17 10 9 



17 66 

18 23 



9 




GULV OF VENIOB AJSTD IONIAN 

Islands. 



t 



Cape Ohranto Tower . 

Brindisi Fort . 

Bari, S. Cataldo Point 

Manfredonia, Mole . 

Pelagosa Island . 

Pianosa Island . . 

Tremiti Islands, 

— Caprara L Light . 

Ancona, 

— M. Cappuccini . 

Rimini Light . 

Point del Maestra. . 

Chioggia . . . . 
Port MalamoccOf 
— Fort Alberoni . . 



40 6 23 

40 89 21 

41 8 

41 38 
43 23 44 

42 12 40 



18 30 87 
18 27 
16 53 

15 56 

16 16 



42 8 80 

43 37 38 

44 4 39 

44 59 

45 18 45 



15 45 23 

15 31 54 

13 81 8 
12 34 24 
12 32 9 
12 17 24 



GXTLV OF VENIOB AND lONIAV 

lSLAjn>B—eont» 



(16) Places. 



LatN. 



12 
18 
13 
13 
13 
18 
13 
IB 
14 
14 
14 
U 



45 20 Boll2 20 30 



Venice, St. Mark's 

Tower . . . . 46 26 63 

Grado 45 40 18 

Trieste Castle. . . 45 38 87 
Pirano, Steeple . . 45 30 30 
Point Salvore Light . 46 29 46 
Cittanova . • . . 45 18 61 
Koyigno . . . . 46 4 66 
Cape Promontore. . 44 46 
Flume Mole Light . 45 19 30 
Segna Light . . . 44 69 16 
Port Eerso entrance . 44 67 40 
Galiola Bock . . . 44 43 40 
Lossini, P. Augnsto, . 

Mortar L Light . 44 83 16 
Grossa L, Pt. Blanche 

Light .... 44 9 40 
Zara Light on Pt. . 44 7 10 
Sebenico Mole. . . 43 44 
Lucietta Bock. • . 48 87 30 
Pomo Bock . . . 43 6 27 
S. Andrea . . . 43 1 80 

Lissa I., P. S. Giorgio 43 4 
Spalatro Port, outer 

Mole 43 30 10 

Brazza, a Pietro . . 43 23 20 
Lesina, P. Gelsa Lt. . 48 10 
Lagosta, P. Bosso Lt. 42 43 20 
Curzola, Mole Light . 42 67 66 
Bagusa Light . . . 42 38 
Eattaro, Pt. Ostro Lt 42 23 28 
Antivari Fort . . . 42 3 6 

C. PaU 41 23 

Sasseno L Light . . 40 29 
Fano L Light . . . 39 61 
Tignoso L Light . . 39 48 10 
Corfu Citadel Light . 39 87 6 
Paxo, N. Pt . . . 39 13 
Sta. Maura, Mole . . 38 
Ithaca, P. Vathy, B. 

Pt 38 22 20 

Cephalonia, Guardians 

Bock 38 

Montague Bocks . . 37 
Zante, Pt. Erionero Lt. 37 
Stamphane L Light . 37 
Messalongia, W. Pt 

entrance. . . . 38 19 80 
Patras Mole . . . 58 14 25 
Corinth Acropolis. . 37 58 26 
C. Eatakolo Light . 37 38 
Navarino, Gt Chan. . 36 62 
Sapienza, S. Pt . . 36 44 10 21 
Ealamata . . . . 37 2 622 
C. Matapan . . . 36 28 
Cerigo, C. Spathi L. . 36 22 50 
Cerigotto a Point • . 35 49 15 
0.'tia\ft%.,oT 6t Angelo|36 26 



14 26 



60 80 



8 13 
65 
48 89 
16 12 



Lon. E. 



20 31 
28 10 
46 27 
84 20 
80 25 
83 86 
87 67 
65 10 
26 
63 80 



23 
11 



5 




14 
16 
16 
16 
16 
16 
16 

16 
16 
16 
16 
17 
18 
18 
19 
19 
19 
19 
19 
19 
20 
20 



49 80 
13 80 
58 
34 39 
27 40 
46 
11 30 

26 80 
33 
22 
63 29 



7 

7 

32 



30 

9 



9 66 
24 



14 
25 
67 







30 



66 30 

9 

42 66 



20 42 80 

20 26 30 

21 10 

20 64 20 

21 1 12 



21 

21 
22 
21 
21 



22 
22 
23 
23 



23 15 
46 20 
62 45 
19 
89 
42 12 
7 26 
29 10 
67 80 



20 
12 








TABLE SIX. 
LATITUDES ahd LONGITTTDES. 



OOAST Of QitBEOE, Turkey ant Abia 

MiNOB, (CO., IHCLOHNO TDB IBLAKM 

or ras Qbeoiah 



0. Miileii ot St. Anga o 

Bpcidal. N B PtLt 
tJBDpliaanf P Ehd 

Custom bouBO 
Hjdra I., Bomm t 
£gina I. M s L ;bt 
AthoDS, Par hcnoQ 
FainBax, or P Drako 

- Jietoro bouBO 
a ThemiBtoo M L gilt 
Bt. OuoTg Island 
Mskro Nisi, 8. Pt 
PortRapli 8tN colao 
Petoli Oulf Becdouin 

iBland Livht 
Eubiea I.,o NegTOpODl 
— Knripo I on Kara 

—Mt. Delphi 
—0. Amoni 
— C. Koum 
— C. Doro la et 
Thennopj le 
Volo (fort 
Bkiatho, Bumm t 
Bkopclo, fl mm t 
Bkaiitxura 

PaathnrA 
I Ml Pelion, SHIO ft. 
! Mt. Obko, 640T ft. 
I Mt- Olympus 9 Gl ft 

Saluiiikl 

KBHandca Pt. 

C. Drepnno 

a Knnto Of Atlio* 

C Deutlie os 

Thmto I., Paaag a 
oft K. Pt 

Lagos fi., Fuiar Pt.L 

0. Helliu, N. eut to 
Dardanelles Light 

Tenwiw, W. Pt Ligb 
aba Tort . . 

Ml. Id», BTBO ft . 



hlmjtua. DajagM P 
U. Kara Bournou . 
gpalmatori, oc Poe ft 

L LIgbt . . . 
BkBlaNuo™ Light 
BoudrDiun Caatie. 
a Krio^ ■ . . 



' 19 IE 
' 19 3U 
' 44 3( 



jj se 3U 

23 39 
3 43 



i *» i 67 le 
s i 23 sa 

6 aOJ3 57 1(1 



CoABT or Obkeob, ko, — cent. 
!) Places. Lat. N. I Long. B. 



I 54 42 
I 52 20 
I C4 12 



gjmi Oronp, S. Islet 
MannnriRe, Ccmtle . 
Matmnrico Capo . . 
Kiiragbatch, watering 
placo .... 
Linoan Islnnd . . 
Mukry, theatre 
Tho Seven C(ipM,W. Pt. 3i 

Oasdia a 

Pondiko-nisl . . 
Agria Orabusa, N. Pt 
C. Bpada, N. oitr. 
Canea, or Ebania Lt 
C. Drepano Light 
a Btnvros . . . 
Megalo Enstron Lt 

Ovo Island 
0. Zuan, or Bt, John . 
YaninadoH Is., M. I, . 
C. Hidaro . . . 
Kupho Nisi, S, Ft 
aaidaro Niai, W. Pt . 
C. LlttiooB 
Paiiiuttdi»Li.,W,L . 

ElBphonisl, blet oil 
8. W. Pt _ 

Qavda Polo 

Pbisoipal IsLAima oi" te 

AttCUIPELAOO. 

Bantorin, lit. S. E1is« & 
AnapbL,»iiJ 

Btampalia, S. W. sum. ; 
Christ ianl . 
AnedTO . . . 
Auiurgo, Ut. Elia 
Uviiba, B. Pt, 
Nio, summit . 
Sikino, BQinnjit 
Poljkandro, summit ■ 
Ananes Rocks. 
Milo,Mt.ElLag,8.W.ofL ; 
Antj MUo, I 
Eimolo, or Argcotiera '. 

Falcon era . . . 
Karavi Rock . . 
Bcio Pooto Island 
BIphano, N. Pt . 

Anlipa'ros, a.'i't ! 
Fanw, middle ■ . 



30 42'2r n 
SG Gl 5VH 1 
3C 43 EG 2g Z 



SB 34 43:23 29 



5 80 lU 

6 27 30 
G 2G 85 
5 SO 30 



i C9 



25 



02B 14 

0:^6 3G 8 

' S0 2S 47 

26 11 30 

2G 10 4 



23 4 



15 30 23 BO no 

40 30 24 4 .10 
GG 10 24 30 



22 2G 28 4 

23 0;:'S 47 I 
32 10 2li \S 4 
IG 0!2n 13 I 
38 2R 43 I 
GO 42 2S EG 4 

2G 32 I 
42 42 2i- 21 I 
40 025 e < 
37 G;24 BB I' 
SB 034 9 ' 
40 30|24 23 t 
4B 0,34 15 
49 20'24 33 S 
46 24 SO 
GO GB33 63 4 
46 6 23 36 3 
64 GB23 27 4 

e 412 24 3S 3 
10 24 SO 
66 02B 5 

a i2 2fi 11 a 



96 



TABLE XIX. 
LATITUDES and LONGITUDEa 



PBINGIPAXi ISLAVDe OF THX GBBCUV 



(19) Places. 



Kaxos, Ht Zia, near 

middle • • • . 
Denoaa, middle • . 

Karo 

Bkinoaa, a B. Ft . . 
Heraklia, siimmit. . 
Thennia, tammit . 
Syra, Qaidaro Island. 
Bhenea, S. Pt . • 
lljkoni, 8iinr.,E. Pt. . 
Tinos, summit^ B. Pt 
Jura, W. Pt. . . . 
Zea, P. S. Nicolo Lt . 
Andros, 0. Fassa Lt • 
Ealojeri Bocks • . 
ekyro, Mt Eokhilas . 
fiamothraki, W. Pt. . 
Imbros, W. Pt . . 
LemnoB, W. Pt, 0. 

MonrtcephloB • . 
— B. Pt, 0. Irene . . 
Strati, Mt Semal, E. 

Pt. 

Mityleni, P. Sigii Lt 
—Point Port Lt . . 
Ehios I., P. Kastro Lts. 
—8. Point .... 
— Mt. Blias, nr. N. Pt 
Psara, Q. Pt^ Fort . 
Samos, P. Vathi Lt . 
— W. extreme. . . 
Nikaria, E. Pt, G 

Phaoari .... 
— W. Pt, 0. Papas . 
Furni Rk., 8. of gronp 
Patmos, Port Scala . 
Lipso, a W. Pt . . 
Lero, Mt Elidi . . 
Kalimno, Mt near mid. 
Eos, N.Pt Light. . 
—a or Erokilo Pt . 
Nisero^snm., near mid 
Eandelinsa, summit . 
Piscopi or Tilo, Mt 

W. end . . • . 
Sirini or St John . • 
Earki, S W. Point . 
Bhodes, Arab's Tower 
— Port Lindo, Tower. 
— S. Point . . • . 
Scarpanto, S. Pt • . 
— P. Tristoma, N. end 
Casso or Gazo, Islet oS. 

B. Yf» Pt ... 
Stakida, middle • . 
Hofrana. .... 
g, Eamila Nisi . . . 
II UniA Nima, W. Island. 



LatK. 

-9 T-T- 



37 1 
37 6 
36 68 
36 51 

36 49 

37 26 
37 26 
37 22 
37 27 
37 86 
37 36 
37 39 

37 67 

38 10 

38 49 
40 28 
40 7 

39 68 
89 46 

89 31 
89 13 
39 6 
38 22 
38 9 
38 83 
88 32 
87 46 
87 44 

37 41 
37 31 
87 28 
37 19 
37 18 
37 10 
36 68 
86 66 
36 40 
36 36 
36 29 



60 



Long. E. 

-5 — 7 — i" 



26 



3026 

026 

026 

4226 

1024 

80124 

26 

30126 

026 

1024 



81 16 
60 20 



40 
S3 








28 



80 24 
26 



42 



24 



27 80 

28 46 
68 60 
14 
27 16 
14 30 
89 80 
19 41 
42 30 
17 



Thb Dabdahsllu, Sxa. of Mabmosa. 
abd thb boophobub. 



Places. 



24 



1026 
1026 



87 
27 
40 



15 





4226 2 



36 



0126 
25 
10)26 



40 



26 

4226 

26 



20 



20 26 



45 
15 
25 



3026 



15 
42 



36 26 
86 20 
36 12 
86 26 
86 6 
35 62 
35 24 

35 49 

85 21 

85 68 

86 4 

36 61 
35 49 



5 
50 
15 
36 
68 
25 





46 




25 21 80 



1 

61 



46 
15 



26 



84 60 
9 16 



1 
1 

36 



80 

15 





26 



26 
25 
26 



59 16 
86 

23 
59 30 



81 
84 



15 




26 
26 



44 15 
61 30 

18 20 
59 60 
11 
26 59 25 



60(27 
27 
50126 
80 27 
65 



27 
26 
27 
28 
28 
27 
27 



926 



21 
41 10 
83 15 
16 14 
8 10 
47 
10 
14 20 



26 61 
26 51 
8026 25 
5026 15 










30126 28 80 



0. Hellas, N. ent Lt . 
Eonm Ealeh, a ent 

Lights .... 
EiUd Bahr, or Cas. of 

Europe .... 
Ohanak Kalehsi, oir 

Castle of Asia • . 
Pt Oalata Light • . 
GaUipoU Light . . 
Fanar Pt Light . . 
Erekli Light . • . 
Constantinople, Serai 

Pt Light • • . 
— St Sophia . • . 
Princes Is«, Proti L . 
Ismid anc. Nicomedia 
BoE Bnmn ... 
Maimora,B. end,Fanai 

Light . . . 
Entali Boad, Light on 

Bock. . • • 
Eara Boznn • • 
Skntari, Leander 

Tower • . . 



Lat 

« — r 

40 



N. 



40 
40 



2 

8 



22 



Lon. B. 



« — 7 — r 
26 10 60 



40 8 
40 19 
40 24 
40 24 

40 68 

41 
41 
40 64 
40 45 
40 82 



926 12 16 
45'26 22 64 
S3 



t: 



3 



26 24 20 
34 41 
26 39 24 
26 44 20 
2827 68 15 



3026 
18 




8029 66 
1628 68 69 

029 8 80 
3080 

028 47 



40 87 4027 46 90 



40 30 
40 28 



41 1 2 



84 27 
027 



28 SO 
17 



29.0 46 



X. THE BLACK SEA AND 
SEA OF AZOV. 



Boumili Light . . 
Yniada, a Eonri Lt 
Bonrghfus, Minaiet . 
Yama, Evlar Battery. 
0. Ealiakra Light . 
Enstenjeh Light . . 

B. Danube^ St Geo. 
Month Light • . 

— Sonlina Light • . 
Fidonisi or Serpent I 
Light .... 
Dniestr Month, S. Pass 
Cape Fontana Light . 
Odessa, Quarantine 

-Mole 

Nikolaev, Obserrfttoiy 
Tendra Point Light . 

C. Tarkan Light . . 
Sevastopol, C. Eherso- 

nese Light . . . 
Balaklava Hospital . 
Eaffa or Theodosia, 

Church .... 
Cape Takli Light . . 
Eertch, Lt on the 

wharf . • • . 
Gtenetchesk • • . 
Berdiansk .... 



41 
41 
42 
48 
48 
44 

44 
45 

46 
46 
46 

46 
46 
46 
45 

I 

44 
44 

45 

46 

46 
46 
46 



14 1029 
62 8028 
80 20 27 
12 27 
21 30 28 
10 20128 

61 6129 
9 2029 



16 m 

4 
22 4^ 



29 2830 
68 1081 

19 25 

20 62 



86 

29 60 

1 84 

6 80 



45 80 



30 
30 
SO 



81 
32 



21 ldS6 
10 
38 18 



33 
88 

85 
36 



034 



86 



6 46 

4 16 

30 46 

67 16 
80 16 
41 20 

36 62 
4O80f 

14 16 
29 10 
46 28 

44 66 

68 
SO SO 
28 20 

21 10 
86 26 

24 36 
26 10 

28i28 
61 
47-40 



TABLE XIS. 
LATITUDES akd LONQITtlDES. 



Tbh B1.A0X Bba i 



Thb East ahd South Coabt of ihb 



Tagsnrog, St Mich«l 
Chnrch .... 

A EOT Cathedral . - 

Ohelenjik, N. Baation 

ttonkhoiim, C«tlo . 

Toti Poinl .... 

BAUnim . . . - 

Trebiionde, Kilmek 
Paint 

Vona Bbj. Pt . . 

Binope, Btiztepeb Ft. 

Amaitn, aumoiit of 
Point 

C. Baba Light. . . 

Kili Pt- Ligbt . ■ • 

O. Apatoli, Lighl ■ . 



a 10 88 ST 
T 39 Ifl SO 
S 80 38 B 80 
9 20 41 S 
9 30 41 86 40 
9 26 41 87 >l 



13 0189 9 IB 



XI, 



TH£ EAST A.ND SOtTTH 
COAST OF THE ICEDITER- 
RANEAN. 



The Seren Capo, W. 

Point. .... 
Poit Bev«do . . . 
Ehelidonia Pt, 8. Id. 
Adalils Light . . . 
Alaja, B. B. Point . 
Cape Ad amor, 6. Pt 

of Asia UiDOT . - 
Clielindtcb . . . 
LiMan-el-Eahpeh LU. 
Pt Karsdaab . . . 
lakandeniii or Alezan- 

dretta .... 
Latakifab Liiht . . 
Tripoli, RamlimB I. lit 
Beirut, W. Pt Light . 
Saida (Sidon) Jetireb 

L Light .... 
Bur (Tjro) Lighta 
aCarmol, MonaaWry 

Light .... 
Tafa (J'lppa) U^^t 
Jeruaalem . ■ ■ ■ 
El AriBh,Fort. ■ ■ 
Fort Said, SboTC high 

Light .... 
R. Nilu, DuDietU 

month Light . . 
— RoMtta moath Lt . 
Aleiandria, Light 
Arabia Tower . - . 
Uaraa Ualroo, Poiot 

Port Bordiah . . . 
Borabah, Bhurda Id. 



I GO »2 49 
> 9 0^3 23 
I 14 SO 34 1 SO 
) 82 10 3S St 26 

I SE SO 16 9 
I SI B 3E 45 SB 
I 30 0)8 4G 
I Bl 10 36 96 



i 49 BO M 68 

t S 40 34 45 

1 46 30^6 14 46 

1 S 3033 48 

I IS 35 32 19 SO 

I 31 80 n Bl 

1 29 30 SO 19 

[ II 4329 BI 40 

) 69 60.29 34 46 

1 32 5627 13 26 

I 44 6926 6 44 

i 32 40'S3 13 46 



Deniah, Obserratory. 
Ben Ohaii, Qaaar Caa. 
Qbanih Island > . 
Raa Ben Jaw«d, rain. 



32 46 II 23 40 1 



Tripoli, LaEaretto Pier 

Sphu 

RagUebedlah. . . 
IdoDaatir, Borj el Eelb 
Cape Boa . , . ■ 
0. Canbage . . - 
Cani Rocka Light 
Oalita Island . . . 
Sorelle Bocks, Avenger 
Reel. . . . . ' 
Bonab, Hospital . 
SCoca Bs;, Srigioa Lt 
C. Bougaroni, N- Pt, . 
BoDJA, C. CaiboD Lt 
O, Bengut .... 
Algier, a KatiCoa . 
— tlaiid de la Maiine 
—a Caiine . . . 
C. Xenei Ugbt . . 

a Ferret .... 
Oran,UerselKehirLt. 
Zafsrin Islimds, W. I. 
Melilla 



016 10 
213 11 IB 

010 4S 10 
S IB 

A 10 60 43 

1 2 4fi 

SI 15 

10 7 3 

"> 8 66 S 



r 23 46 
I 63 68 
i 66 18 



7 46 t 



i 18 SO 

> 13 SO 

> 37 
i 63 S3 
i 47 IB 
i 47 IB 



3 31 
3 « 25 I 

6 20 

3 65 I 

I a II ' 

4 SO 
13 

1 SI I 
We«t. 

as 30 

41 
9 EG 46 

2 67 

3 68 40 

5 16 

6 17 44 
6 48 80 
6 6B 43 



Tetuan, CnstainhoaK. 
Ceuta, Fort Acho. . 
Tangier, Conflul'B Ho. 
C. ^art^ .... 

ZIL ISLANDS IN THB 
ItEDITERRANEAN. 

Alboran bland . .jsE 68 ol 3 1 C 

Tbb Baleakio Isi„uii>b, 
Formentera, 8- S- Pt 
Light .... 

Iviia, Concjora I. Lt 

W. side , . . . 
— CalaOrosaN. B. Pt, 

Ugbt .... 
Cabrera, 8, Pt AncioU 
Majorca, & Pt, a 

Salinas .... 
— Drngonera Island, 

oS W- end Light . 
— C. FormeQto,N.B.Pt 
— C. Pera, E. Point . 
Minorca, Port Mahon, 

C Mola Tower . 
— 0. Dartuoh, 8.W. Pt 



36 IE 

39 26 

39 6 
39 6 

I 16 80 

39 86 ' 
39 E7 4 
33 43 



1 16 SS 

1 86 64 

2 66 

8 6 61 

S 31 U 

S 16 ' 

3 30 

4 Si 80 
a 6! 



98 TABLE XIS. 


LATITUDES asd LONGITUDES. | 


Island ov Cobhica. 


SloiLT, &c.— (wnt. 


<S8) Place*. 


Lat S. 


Long, E. 


<24> Places. 


LatN. 


Lon. B. 


Giraglia I., ofl N. Pt 


' 




Palermo, OlaerratoTj 


38 6 38 


13 21 9 


C. CoTBO .... 


4.1 I m 


9 24 IE 


C. Orlando. . . . 


38 8 


14 4S 


Isolailunan . . . 


42 3S S')' 8 E9 44 


Uilati»), Lt. on N. Pt 


3S 16 9 


16 13 64 


Calri, C. KerellatnLt- 


la 35 Ifi 8 43 30 


Faro Pt Light . . 


38 15 60 


15 40 


Ajaecio, Cathedral . 


41 GE O; 8 44 45 


Mewina. Ranieri Tr. . 


38 11 16 


16 36 10 


enngiiinoHo LLigbt. 


n 53 EO, 8 35 40 


Mount Etna . . . 


37 43 


16 


Gulf of VBlinco, C. 




CatBn^^ Mole Light . 


37 28 


15 6 15 


Mnro, S.W. Point . 


41 44 30 8 39 30 


Angosta, C. 8a, Croce 


37 14 30 


IE 16 


C. Pertm.ato,&PtLt 


41 32 IE 9 11 15 


Syracuse, a Mauiace 






Porto Vecchio, Pt. 




Caatle .... 


37 S 


IS 18 24 


Chiape Light . . 


41 35 45' 23 


0. PaAxero, Ifllnnd off. 


Sa 41 1.1 


15 9 46 


Alistro Tower . . . 


42 16 16 9 33 




36 47 




Bostia, Mote Ught . 


42 41 60 9 27 


Qirgcnti .... 


37 Ifi 65 


13 33 20 




C. Oranitola . . . 


37 84 


12 40 


IBLAND or Sabdihia. 


Maraala .... 


37 47 22 


18 27 30 


CdellaTrata . . . 41 M 40 9 8 64 


OrshamShoal.yolcanic 


37 9 


12 43 


Pt Caprara, Light . 


41 7 40 


8 17 19 


Pantellaria, summit . 


36 46 30 


12 1 


C. Caecift. Light . . 


40 8* 


8 10 


— Town, N. Point. . 


33 49 


11 56 20 


Quit of OriBtano, C. 8. 






Lampodiiaa, Light . 


36 29 


13 35 


Marco .... 


39 Bt ( 


8 26 


Linosa, mmmit - . 


35 53 


12 62 


8. Fietro. Lt. . . 


39 9 30 


8 15 


Oozo, QuinlBn Light. 


36 4 10 


14 13 16 


C. SpartiTento . . 


38 63 31 


8 52 


Comino, E. Point . . 


36 30 


14 21 16 


Cngliari, Bt. PaDcrag 






Malta, 8pencer-B Mon. 


86 63 


14-31 


Church .... 


39 13 16 


9 7 46 


—St. Elmo Light. . 




U 31 30 


C. Carbonara, (CaToIi) 






— Maraa Scirocco, De- 






Light .... 


S9 6 10 


9 81 30 


lamara Point . . 


3S 49 10 


14 34 


C. Bellaviata . . . 


3a 66 BO 


9 43 30 


FiUoIa Island . . . 


3S 47 


14 25 


Q Comino .... 


40 31 30 


9 50 30 


II 


TavolarabiIatid,E, Pt. 


10 64 EO 


9 45 


OTPBua laLAKiv II 


Cape Ferro, Light . 
Kaiioli, Lt. on S. Pt. 


(1 9 30 
tl 18 80 


9 33 
9 20 46 


C. Andrea, E. Point . 


S5 42 11! 
i85 7 45 


14 36 SO 
33 67 16 


SkcTki Bank, LociiBt 






C. Grego . 




34 56 30 


34 6 30 


Patch .... 


37 45 48 


10 48 20 


Larnarka . 




34 66 Q 


33 S8 


—Hecate Patch . . 


37 45 34 


ID 49 45 


0. Gata. . 




14 33 46 


33 2 


-—Keith Reef . . . 


17 48 40 


10 56 40 


Port Papho 




34 44 60 


32 23 45 


— Biddlecombe Patch 


37 60 6 


10 55 60 






35 6 60 


32 16 16 


0»tioa,N.E. Pt. . 


38 43 20 


IS 11 IE 


G. Earmakiti 




35 24 46 


32 66 46 


Lipari or .ffiolinn Ida. 
— Alicndi, aummit . 


38 82 45 


14 21 10 


0. PJakoti . 




36 33 30 


34 13 




— Filicudi, Cbnrch . 


38 34 6 


H 34 16 


XIII. THE COAST OF AFEIOA, 


~SiiliDa,6.a.Utii. . 


38 33 16 


14 60 45 


FROM THE EtfTRANGE TO 


— Lipari, Bummit. 


38 29 


11 66 




— Tulcano, S. Pt. Lt. 


38 22 e 


1* 59 


THE MEDITERRANEAN, TO 


— Panaria, N, Pt . 
—Stromboli, orator . 


38 38 46 
38 47 SO 


15 4 3D 
IS 13 


. THE CAFE OF GOOD HOPE. 








West. 


Island op Sicilt, && 


Cape Kpnrtel . . . 


35 47 IB 


6 65 42 




Bl Araiah .... 


35 12 50 


6 9 


srnritimo, Troja Pt 






C. Dar-alBeidaCCaaa- 






Caatle .... 


JT69 30 


13 4 80 


bianca) .... 


33 38 


7 36 


Favign ana, Castle near 






North Cape Blanco . 




8 38 8 


centre .... 


37 65 4d 


12 19 IB 


Asafi, Mosque . . . 


32 18 16 


9 12 


Levanao, GroMo Pt . 


38 1 36 


12 21 


Mogador .... 


31 3D 30 


9 46 10 


Trapani, Columbara 






OapeOhir. . . . 


30 38 


9 60 


Light .... 


33 40 


13 30 16 


Cape Noun. . . . 


88 46 


11 8 


atitVito. . . . 


38 11 6 


12 44 15 


CapeJuby. . . . 


Z7 68 


12 62 


1 0. di Qallo . . . 


38 14 20 


13 2(1 Faifie C. Bnjador . . I2fi 26 Ol 


14 tl 



TABLE XIX. 99 


LATITUDES amd LONGITUDES. 


IHK Coast of Aisioa, tcii.—eont. 


Thb Coabt ov Afbioa, fto.— «Mit. 1 


(26) Places. 


Lat. N. 


Long.W. 


(26) PlaoeB. 


Lat N. 


Long. B. 


• 

Gape Bojador • • . 


o / # 

26 7 


O / 

14 29 


Princes L, F. Sta. Anna 


O t 

1 89 80 


6 i i ' 

7 26 30 


0. Seven Capes . . 


24 41 


15 


Brothers Islands . . 


1 21 5 


7 17 30 


Eiver Ouro, N. Ft . 


23 86 


15 58 


& Thomas L, Ft Se- 






Cape Blanco . . . 


20 46 80 


17 4 


bastian Light • . 


20 80 


6 48 


Senegal Hiyer,6t.Loui8 








South. 




Light . • . . 


16 48 


16 83 


—Hha das Bellas. . 


80 


6 80 


Cape Verde . • . 


14 43 6 


17 84 


Anno Bon, Turtle I. . 


1 24 15 


6 88 10 


Gk>rte lalaBd, Dacar 






— S. extreme, Bk. off. 


1 28 85 


5 86 7 


Baj 


14 89 55 


17 24 80 




North. 




Biv. Gambia, Bathnnt 


13 28 


16 85 


a St John. • • . 


1 9 42 


9 22 


Cape Boxo. • • . 


12 20 


16 46 


Consco L . • • . 


55 54 


9 20 


Fort Cacheo . • . 


12 17 45 


16 13 


C. Esteiras. . • • 


88 


9 21 


Bissao, B. Jeba . . 


11 52 


15 87 


B. Gaboon, 8. Pt • . 


22 


9 28 


Bijouga Islands, W. 








South. 




Breaker .... 


11 80 


16 58 


Cape Lopei • • . 


86 


8 48 


B. Grande, Bijouga, 






a St Catherine . . 


1 51 


9 6 


8. Breaker . . . 


10 48 


16 9 


Mayumba B., Point 






B. Nanes, Sandy I. . 


10 37 


14 42 


Matooti .... 


8 22 42 


10 88 


C. Verga .... 


10 12 


14 28 


Loango B., entrance . 


4 89 80 


11 45 


Islands de Los, Craw- 






B. Congo, Pt Padron . 


6 8 


12 11 


ford Islandi centre . 


9 27 24 


18 48 80 


St Paul de Loando . 


8 48 5 


13 18 30 


— W. Id., Tamara L 






a St Bras .... 


10 1 


13 22 


W. Point . . . 


9 28 


13 52 


Nova Bedonda . . 


11 12 


18 54 


C. Sierra Leone, Light 


8 30 


13 18 


Benguela, St Philip Ft 


12 88 54 


13 25 64 


Freetown . . ... 


.8 29 55 


13 14 80 


a St Mary . . . 


18 25 


12 83 


St Ann Shoals, N.W. 






Little Fish Bay, Long 






Patches .... 


7 68 


13 84 


Point .... 


15 18 


12 9 


C. St. Ann, W. Point 






Great Fish Bay, Tiger 






Sherbro Island . . 


7 34 


12 58 


Point . • • . 


16 80 10 


11 46 


Cape Mount . . . 


6 45 


11 28 


a Frio 


18 23 


12 2 


C. Mesurado Light . 


6 19 


10 50 


C. Cross .... 


21 50 


18 57 


Trade Town . . . 


5 44 


9 54 


Walvisch B., Pelican 






CestoB Factory • . 


5 26 24 


9 84 42 


Point .... 


22 52 30 


14 27 


King William Town . 


4 49 


8 48 


Sandwich Harbour . 


23 80 


14 25 


C. Palmas Light • . 


4 22 9 


7 44 15 


Hollams Bird Island . 


^4 87 24 


14 82 


King George Town . 


4 58 6 


6 8 


Spencer B., Mercury 






Bottomless Pit, Head. 


5 15 


8 57 


Island .... 


25 46 


15 


Cape Three Points . 


4 44 42 


2 5 45 


Angra Pequena, Pe- 






Cape Coast Castle Lt. 


5 5 25 


1 13 45 


destal Point. . ^. 


26 88 25 


15 8 


Accra, Light • • . 


5 81 48 


11 30 


Possession Island . . 


26 58 


15 13 






East. 


Orange Biver, bar • . 
C. Voltas .... 


28 ^8 


16 28 


B.Volta . ., . . 


6 46 


41 10 


28 44 


16 32 


C. St. Paul. . . . 


5 50 


58 


Eoussie Biver . • . 


29 40 


17 10 


Great Pope . • . 


6 16 


1 54 


Hondekl^p Bay . . 


80 21 


17 17 30 


Whydah .... 


6 18 54 


2 5 


OlifantB.% . • . 


31 88 


18 12 


Porto Novo . . . 


6 23 


2 85 


C. Donkin .... 


81 54 10 


18 19 


K. Lagos, entrance . 


6 26 


8 26 10 


C. Deseada . • . 


32 18 


18 28 


B. Benin .... 


5 46 


5 4 


St Helena B., Pt St 






B. Forcados . . . 


5 22 


5 19 10 


Martin . . • . 


32 40 


17 59 


B. Quorra or Niger, E. 






Saldanha B., N. Point 






Point .... 


'4 17 


6 4 


Ship Bk. . . . 


33 1 42 


17 54 


C. Formoso . . . 


4 15 


6 11 


Dassen Island . . . 


33 26 10 


18 6 42 


New Calabar Biver . 


4 28 


7 10 


Bobben L Light F. . 


33 49 10 


18 23 


Bonny Biver . . . 


4 28* 


7 8 


Table Bay, Green Pt 






Old CaUbar Biver, 






Lights . • • . 


33 54 10 


18 24 80 


Tom Shot Point . 


4 86 


8 19 


Devil's Peak . . . 


88 57 10 


18 26 42 


C. Cameroons . . . 


8 55 


9 80 


Capb Town Obbbb- 






Fernando Po., P. Cla- 






TATOBT .... 


33 66 8 


18 28 46 


rence Light . . . 


8 46 


8 47 


Cape of Good Hope . 
B^owB Bock . . . 

• 


34 21 


18 29,46 


— S. Pt a Banow . 


8 18 01 8 43 


84 28 


18 29 45 





100 TABLE XIX : 




LATITUDES am> LONGITUDES. 






Oaraxt IsLAKce— ttmt. 




ISLANDS, ROCES, Ao. 


il 












(28) Places. 


LatN. 


Long.W. 








AZOKKS OB Webtebk Iblasos. 












0T8.Pl.Ligbt . . 
Loboa Id., N. Pt Lt 


28 60 66 
28 46 26 


13 63 8 
13 49 4 




(27) PUcM. 


Lat.S. 


Ix)ng.W. 






*"■'" ' 


i • 1 


Fuertoveotora, P»rt 










Cabraa .... 


98 39 


13 61 13 




Boct .... 


37 IB ID 


M 47 30 


-Jandia or iW. Pt . 


28 3 


14 31 3S 




DoU^barat, ahoa] . . 


37 19 46 


M 44 80 


Oran Canaria, Isleta 








8ta.M&ria,CaateUaor 






N.I. Pt Lt . . 


38 11 


16 36 Ifl 




8.E. PL ... 


96 U 80 


SS 1 40 


— Palmw Uoto Light 


28 7 6 


16 ai Gl 




-ViU»de Porto , . 


36 BS BO 


25 »30 


—a Point. . . . 


27 18 40 


iG 31 




— Mato» Point. . . 


37 BO 


26 4 GO 


— Aldea ov W. Point . 


% 1 


16 49 










Teneriffe, Anaga N. 








or E. Ft ... 


37 4S IB 


28 B 20 


Point Ligbt. . . 
—8. Oiw, Brit Con- 


28 35 26 


16 8 6 




— Yaia Franca bland 


37 43 


86 27 10 








— FUkDelgadmCittule 


37 44 


26 41 16 


Bulate .... 


28 28 10 


16 14 46 




— Fecraria or W. Pt. . 


:^7 fil 40 


26 G3 to 


— lUsca or B. Point . 


28 


16 11 10 




— Morro arandc Pt . 


37 60 40 


2G 29 40 — Teno or W. Point . 


28 20 SO 


)6 66 




Teroeira, Praya Point, 


38 44 


27 3 — Orotaya Port . . 


28 26 10 


16 32 




— Angra, Cnstom bo. , 


38 S8 GO 


37 13 46 Qomeca, W. Point . 


28 6 30 


17 20 30 




-Serreta, Of W. PL . 


38 46 


27 23 30 —Port Goniera . . 


38 6 


IT G 66 






SB S 10 


27 68 80 Palraa, a Crni, Fort . 


28 40 30 


17 14 30 




39 4 10 


38 4 43 —&. Point .... 


28 26 12 


IT 19 13 




EU. Jorg«, Topo, or R. 




Hiarro or Ferro, Port. 


37 46 80 


IT G4 23 




Point .... 


» SS 


W 46 46 -i. Point .... 


27 87 8 


IT 69 GO 




— Bosales,orN.andW. 








Pfrint .... 


3S 45 G 


ti SO 16 




Pico,Pta.daIUiaorE. 




Cats db Tebpb iELun>a 




Point .... 


38 24 4G 


28 3 




—Peak 


38 38 


28 36 Sal, S. Point . . . 


16 61 OJK G6 1 




Fajal, Horta CaaUa . 
— Weat Point . . . 


36 31 10 


28 88 30 _8. Point .... 


16 31 022 66 30 II 




38 3G 30 


28 GO 80 


Bonarinta, N. Point . 


16 14 


22 56 




Corvo, N. Point . . 


89*3 30 


31 7 10 


— HartwollReer . . 


16 11 


23 11 




FlOTM, Delgada or N. 






—8, Point .... 


15 67 


33 19 30 




Point . . , . . 


B9 31 40 


31 13 


— Hew Town, Chorch. 


16 7 46 


■22 66 30 






Leton Rocks . . 


IG 48 


23 10 




Masbiba Ibukdb. 


Majo, N. Point . . 


IG 19 


23 13 






— EngU»hHoad,Town 


16 8 


28 13 




Porto Santo, Vino Ba- 






—8. Point .... 


15 « SO 


as 10 80 




Idm 


33 BSO 


16 20 10 


Ht Jago, Bighude or 








Falcon Rock . . . 


33 10 BO 


16 23 30 


K. Point . . . 


IG 19 30 


23 46 




Baiio 14, a Point . 


33 69 40 


16 23-60 


—Porto Praja, Qnul 








Bogio I., Agnlba Pt . 


33 23 


16 27 


Island . . . . 


U 64 


23 50 46 




Deierta Gtaude, Bafl 






— W. Point . . . 


16 17 20 


23 48 




Hock, H. Point . . 


32 36 


32 30 


Fogo, N. Point . . 


16 I 30 


24 21 SO 




Madeiia, S. Pt Fora 






— LmTown , . . 


11 63 


21 30 30 




Island Light . . 


33 43 14 


16 39 30 


Brava, W. Point ■ . 


11 60 


24 45 to 




— Fnnchal, Brit Con- 






KomoB ^ocka, W. end. 


14 G7 


24 13 




SUlftlO .... 


32 37 45 


16 64 43 


St NTcbolM,N. Point 


16 13 


21 20 30 




— Pargo, or W. Point 


32 48 


17 17 


— E. Point .... 


16 31 30 


21 




—St. Jorge Point . . 


32 49 40 


16 G4 40 


—8. Point .... 


16 28 30 


24 18 




Balvagea, Qt Id. mid. 


30 7 30 


16 66 


-W. Point. . . . 


16 38 


34 26 10 




Qcest FitoQ . . . 


30 1 


16 10 


Raia, middle . . . 


16 SS 


34 36 80 






Branco, N. Print . , 


16 11 


21 41 SO 




Casasi Iblasds, 


StLncia,N. Pt . . 
StVincent,Pto.Qrande 


18 19 


24 IT 




Alegratuta Id. Light . 129 23 48113 ?9 36 


Bird Wand . . . 


16 Gi 16 


25 1 10 




CTjiTfl Island . . .MIS 013 32 10 


St Anwnio, K. Point 


17 13 


26 6 46 


i Oraaioia Island . . |B9 12 *2ll3 3a 42 


— W. Point . . . 


17 4 


2G 22 80 


#/ iMDzarote, Port Num . m 67 Oll3 33 30 


—6. Point . . . . 


16 64 42 


36 18 SO 



TABLE XIX. 
LATITUDES akd LONGITUDES. 



ITOBTH Atuktio Ocban, Ac— wnt. BoiTTn Atluhto Ocbah, lai.—atnt. 



(BO) Places. 



Lat. S, Long.W. 



Bermuda, Gibb'a HiU 
Light . . . . 
-Wrack Hill . . . 
—Dockyard Qock . 
— S. extreme of Reeb 
— Weat . . 

—North Eoct . . . 
— K. extreme -cJ Reefa- 



SG 30 26 23 



92 IS 
30l64 GS 

32 19 0B4 SS 

93 IS 0S4 62 
IS 9S 

32 30 B4 47 

32 26 0[64 37 



XV. SOUTH ATLANTIC OCEAN. 
ISLANDS, ROOK3, &o. 



Aicen lion Iiland, Fort 

Thornton 
St. Helena Obserrfttory 

Ladder Hill . . . 
Fernando Noronho, 
the PjTBinid . . . 
The Rocaa .... 
Trinidsd lalaud . . 
Murtiu Vu Rocks 

Tristan da Cunba, Eet- 
tleroenl N.W. . . 

Inaccpanibla Iilaada, 
W. Island . . . 

HightiDg&le Island . 

Qongh Island . . 



LoBftW. 

U 2G SO 

e 41 

92 25 SO 
33 4S 
29 19 

20 28 2S Gl 



Sandwich Oroup, K. 

TrBTerse Island. 
— LieakoT .... 
— Candlemas Island, 

B. Island . . . 
— SsinndeTB Island 
— Uontague Island 
-Bristol Island . . 
— Sod them Thnle, E. 

Point .... 



Sontb aeorgia,C.North 
-WslliB Island, W. 
Point .... 
— Sonth Cape, Rock . 
Gierke Rocks, 8. part 
Shag Rocks . ■ . 



West. 
27 29 
66 41 28 10 



58 67 38 13 



Booth Orkney Islands, 
Laurie 1., O. DandSB 

— Coronation I., N.W. 
Point .... 

— Inaccenibte Islands 



— Bridgeman Island . 
— King Georvs L, C. 

Melrille. . . . 
— Liringston Id., a 

ShirrcS .... 
—Deception Island, 

P. FoMer . . . 
—Smith L, Mu Foster 
— C Posseeiion 
— Astrolabe Islacd . 
— JoinTllle Id., S. PL 
— C. B^moDT . , . 
— Mt BsddingtoD 
— Biscoe Ids, Pitt Id,, 



62 28 SO 28 



OSl £0 

68 20 r 

)fi5 48 

e 82 



— Adelaide Id , mid. . 
Aleiander Id., N, Pt. 
St. Peter Id. . , , 



Sfi 20 SS 40 

'" "". 0B8 15 

73 10 

■ 090 46 



Palkukd iBtunx. 



Jason Id., W. Cay . 
Grand Jason . . . 
White Bock . . . 
New Id., N.W. Pt 
Birdlsland . . . 
W. Falkland, Fort 

Stephens, E. PL . 
— 0. UBredith. . . 
— Albemarle Bock 
—Port EdRar, 8. Head 
— C.Tamat. . . . 
—Fort EgmoQt, Old 

Settlement . . . 
—Wreck Id., W. end , 
K. Falkland, P. 8. Car- 

lOB, Fanning Head . 
— Eddystone Rock . 
—P. SalTador, Shag 1 
— C. Carysfort. 

—Port Louis FlagstafftBI 32 o|6a 7 
—C. PembrokB, Light "' '" ' "~ " 

—Stanley Har., Store- 



Si! mei S7 46 

3 idSl 8 
17 am 63 

061 17 

eo 61 

11 060 41 10 
IG 1060 38 
" 60 2148 
4660 18 IS 
" "69 29 " 

Bi 21 mo 3 
61 10 OGO 14 



Bl 10 a69 2 30 
61 23 4N6B 19 



61 10 4N6T 42 



—Lively L, B.B. Hks. 
Sea Lion Id., W. end . 
George Id, 8.W. Pt . 



Bl 11 dsT 61 30 
-" - 26 
8 30 
0|69 47 4S 
16646169 12 46 



102 TABLE XIX. || 


LATITUDES ahd LONGITUDEa, 


XVI, THE COAST OF NORTH 


COABT OF North Amkbica, ic,~mwK. 


AMEBIOA., SCO., 
From Belle Isle to Cape Florida. 




(32) Places. 


LatN. 


Long.W. 




Bay of Islands, Lark 
Harbour Low Point 






<3I) Placcfl, Lat. N. Long-W, 


[9 2 46 

19 66 20 


68 20 45 
67 50 




Cow Head,.N.W. Pt. 


B«lle Iile, B. Ft Lt . ei S3 6G 32 IE 


Rich Point Light. . 

8. John Har., N. Pt. of 

Sesostxia B. . . . 


50 41 82 


67 24 48 




60 43 26 


57 13 10 


NKWFOnBDLANB. 


St. Margaret Bay, New 








Ferolle Point . . 


61 1 41 


67 * 41 


Cnpe Norman, Ligiit. 
CupeBiiuld . . . 


61 as 
HI as m 


66 R3 40 


Old Ferolle Harbour 
Debon Peninsula . 


51 1 19 


66 60 41 


Bell Island. B. end . 


r.() 42 10 


55 35 30 


Qteen Wand . . . 


1)1 21 to 


66 33 46 


O.St John. Gull Id.. 


43 69 £0 


.-.6 ai 








Tonlingnet I„ W. L B. 
BifiB 


4D 89 .W 


54 46 10 


Belle L Strait, Chateau 






Offer Wad ham Ligbt. 
Fuak Island . f . 


49 4E 3( 


5,1 15 


Bay, 
—Castle Id., 6. Point 


51 68 


66 61 


Fogo I., Seldom come 
by Harbour . 






Amour Point Light . 


51 27 35 


66 50 63 


49 36 GO 


51 12 


Wood Id., S. Pomt . 


51 23 


57 8 


CPrecla. Gull Island. 


49 16 20 


53 26 10 


Bradare Hilla . . . 


51 31 a 


57 12 




49 4 SO 


53 33 40 


Eiquimauz Ids., Old 






C Bona»iata Light . 


48 42 


63 6 10 


Fort Id. ... 


51 22 


67 17 


CatAlina Ear., Green 






Ot. Meocatina Id., 8. 






Id., Light . . . 


48 SO 16 


53 3 40 


Point .... 


SO 17 


53 61 80 


Trinity Harbonr, Ch. 


48 22 1 


53 21 33 


St. Mary's Rocka, 8. 1't. 


BO 13 


59 15 


Deer Har.. Green Id. 


47 68 43 


■iS 42 26 


Cape Whittle . . . 


50 11 


60 8 


BullMand . . . 


47 46 29 


53 46 41 


J 


Beart'B Content, Ch. . 


il 62 35 


53 22 14 


QuLir AND KiTBiit Si, LAWBitKcs. 1 


Old Perlicsn, Church. 


49 4 47 


63 e 


II 


BncoBlieuI., N.fcLt 


4B 8 51 


52 17 50 


Natashquan Point, S. 






Harbonr Grace, Id. Lt. 


47 43 46 


53 8 11 


side 


50 6 


61 41 


C. Sr, Prancia . . . 


47 48 30 


52 48 


Mingan Ida., Bowen 






8t John's Bar., Chain 






Rooks .... 


60 U 


63 1 


Bock Battery . . 


47 3* 2 


52 40 60 


River St John, ent . 


GO 17 10 


64 21 


—Fort Amberst Light 


47 33 64 


13 10 18 


Seven Islands, Caron- 






Cape Spear Lipbt. . 


4T 31 11 




B»l Id. Ligbt . . 


60 6 10 


66 22 40 


Perrjlaiid Head . . 


47 ee 


-.2 61 6 


Kgg Island Light. . 


49 88 


67 10 


Capo ttace Light . . 


46 39 84 


53 4 go 


Point de Monts, Light 


49 19 S6 


67 21 66 


Virgin Rocka <on Gt, 






Father Point Light . 


18 SI 26 


68 27 18 


Bank) . : . . 


46 20 20 


50 62 30 


Bicquette Id. Light . 


48 25 18 


68 53 20 


Cape Pine Light . . 


46 37 4 


63 31 45 


Red Id., centre, Lt. . 


18 4 20 


69 32 56 


Cape St Mary Light. 


46 49 30 


Bl 11 34 


Quebec N.E. Bastion 


16 49 6 


71 13 45 


Placentia Har. ent . 


47 16 


61 


Cape Chatle, Light . 


19 6 50 


66 45 50 


Burin Barbour Light. 


17 26 


66 8 43 


0. Magdalen, Light . 


19 16 40 


65 19 30 


St- Pierre Id., Qalantry 






0. Rosier, Light . . 


18 61 37 


64 13 


Head Light. . . 


46 4e 8 


66 9 7 


Anticoati Id., Heath 






Miquelon Hood, aneh. 


47 « 


56 21 


or B. Point Light . 


19 6 20 


61 42 


t'ortune Bay, Bronet 






—Bagot Bluff, S. Pt 






Id, Light . . . 


47 16 32 


66 5t 60 


Light .... 


49 4 


62 16 


Burgea iflR., Large I., 






— S.W. Point Light . 


19 23 45 


63 36 46 


a.K. end. . . . 


47 36 30 


67 36 10 


—Went Point Light . 


49 62 30 


64 33 


Port Basque, Channel 






Bonaveoture Island . 


48 29 . 


64 10 




47 33 B6 


59 7 33 


ChaleurBay,Paflpebiac 






Cape Ray, Ligbt . . 


47 37 


59 18 


Point Light . . 


48 60 


66 14 20 


Codroy Bottda, Beach 






— Dalbousie Island . 


48 i 25 


66 22 16 


Point .... 


47 62 88 


69 23 47 


Miscou L, Pt Birch 






St Oeorffe Bay, Har- 






Light .... 


48 1 


64 29 25 


bour Point . . . 


48 20 S5 


68 34 60 


Miromichi B., Pottage 


17 8 60 


65 2 40 


C. 8t. George, Red I., 






I. Light .... 






n<sftr 


48 33 60 


59 13 10 


Esoumenac Pt. Light. 


47 i 82 


61 47 33 



TABLE XIX, 
LATITUDES and LONGITUDES. 



RlVBR St, LAW8BN0E— 



8.K, COAST OF Nova Scotia, lea.— 



(33) Pl«<« 



Lot. N, iLongW. 



(34) PUocs, 



£iubibucto Hea<l Lt . 
Cape Tormeatine, C. 

jouriinain Lipht 
Pictcn I, Lt^ B,E. P:. 
Cape St. George Lt. ■ 
Out oE Caneo, Ligbt 

N. ent W. Bide . . 
Sea Wolf Id., Light . 
C. Breton Id., C. Hortb 
Pr. Edwnrd I., E. Pt 

Liriit .... 
— 0, Benr .... 
—Charlotte Town, 

Blockboupe PI. Lt. 
—West Point . . . 
— North Point Light. 
— Richmond Hwbonr, 

Bill-hook Light 
Magdalen IbI and', Qt. 

Bird Bock Light . 
— Bryon Island . 
—East Point . . . 
—Amherst I., e.W. C. 
— Entry Island . 
Bt. Paul Id., N, Light 
— B.W. Point Light . 
OiboQX Eock, Bird I 

Light .... 
Bcatari I, N.K. Pt Lt 
Green Id, Light, sum. 
CapeCanso, Cranberrj 

Island, Light . 
8oble Id., W. flngstafl 
— E. sand hills . . 



46 39 40 04 42 8 

I 10 63 60 

; 19 10113 ao S 

; 52 1)5.61 63 4 



1 £0|62 2S 

T 28 

G4 S3 

69 10 



: 3i 44 

SO 40 
4S 
37 4S 



3 60i 



61 8 20 
01 25 10 
61 34 .10 
6B " " 



43 
1)0 8 HO 



■ 11 201 

: 23 10 SO 33 30 
. 2 13u9 40 IB 
. 28 61 60 63 40 

. 19 4!IOO Ho 29 
: BR 24 60 2 4T 
: 58 67 69 4S 33 



S.K, Coast of Nova ficoTiA a 
Hew cbpkbwiok. 

White Head Id. Light,! I 

8.W. Point . . .46 11 6861 
Qreec Island, centre . !46 6 IgIgI 3 
Lisoomb Island, Cron- 

beiry Pt Light . , 
Beaver Id., E. ft. Lt 44 49 
Eeg Island, centre 
Hnlifai, Naval Yard 

ObsBrvBtory 
Sambro Island Light 
St Margaret B., Peggy 

Point .... 
Cross Island Light . 
Port Metwaj, Light 



44 39 38 63 3 
lt.63 3 



Lverpool Baj, Coffln 
Id, Light . . . 

Little Hope Id. Lt. . 

Hugged Id. Bar., Gull 
Book Light . . . 



20161 5 
34,62 2 
61 63 5 



44 



Cape Negro . . 

Gape Pable, Light 
Seal Island, Light 
Lurcher Siioai ■ 
BrjEi Island, Light 
Cape Cbignecto . 
St. John, Partridge L 

Light , . . 
Port St. Andrew Lt 
Grand Man an, Swat- 

low-t*il Light . 
Onnnct Rook Light 
Machoia, Beul Id. Lt 



3 34 66 

666 B 

4 6766 2 



Coast o 



E UmTKD Btatim. 



West Qnoddj Head Lt 
Petit Menan, 6. Pt Lt 
Mount Desert Rk. Lt. 
Hatinlcus Kock Light 
Uanhcigan Island Lt 
Peguin Islanil Light . 
Portland, U Elijabetb 

Light .... 
Boon Island Light 
Cape Ann, Thatcbeis 

Island Light . . 
Boston, Cambridge 
Obsfrvatory . . . 
Minots Ledge Light . 
Cape Cod, Light . 
Sankaty Head Light , 
St. George Shoals, 

10 ft. spnt . . . 
Oay Head Light . 
Block Island Light . 
Montauk Light . . 
Fire Island Light- 
New York, Citj Hall. 
Sandy Hoek Light . 
Delaware Bay, Cape 

U ay hisfbt . 
Philadelphia, Stale 

Honse . . 



Chesapeue, C. Charlee 

Light . . . 
— C. Henry Light. 
Washington, Capitol 
Capa Hi.tl«raa Light 
Frying Pan ShoalB, 

Liglit-Tes»el off 
Cape Komaiii Ligbt 
Charleslan, Fort Sun 



} 14 65 6 45 



Savannah, Tjbee Id. 

Light . . . . 
St. Mary R., Amelia 

Island Light 



47 0168 60 68 
69 18 ST 
69 4S II 



1 4a 25 
I S3 60 



i 01 20 
) 40 23 



'0 23 16 
34 10 



19 ET 35 

17 44 30 
'0 49 47 
71 34 17 
71 51 06 

73 IS 48 

74 



) 27 3!h7S 

) 65 60 74 67 IS 





104 TABLE XIX. 




LATITUDES asd LONGITUDES. 




OoABT OP TRB Umitkb STiTKfl— coaf. 1 Bay of HoHDUKAa AXD Coast to 




(to) PUc* 


l-t N. Lo.g,W. ™'™*'»- II 




St. John'i tU, Light . 
C CMSTeral Light . 
Jnpiter Inlet Light . 
r Cape Florid. Light . 
CsTTKfort Beef Light 
Flcrid« Eeets, Drj 
Banli Light . . . 
—Hand Key Light . 


" 77 at -.i in 


(36) Pl««,. 


Lat N. Long.W. 




28 27 t 
EG GS 26 
2G 89 66 


80 33 

eooe 06 

eo 09 24 


Comrael Id., N. Point 
ChinchoiTo Bank, N. 


20 35 3086 44 48 




2S 13 19 


BO IS 46 


Cay 

Belize. Fort George . 


8 46 0!B7 19 94 
7 29 20'8S 11 63 




2i 37 36 


BI 06 43 


Msuger Cay, N.W. end 


17 38 16]87 47 3 




24 27 10 


Bl 62 43 


Half Moon Cay, Light 


17 12 12 


87 32 48 




Ee; West lelacd Lt. . 


H 32 68 


81 48 07 


Icacos Point . . . 


le 14 15 


88 36 24 




Drj Tartnga., Logger. 
bead Ca; Light . 






Qalf of Dnlce, Iwbel, 


15 24 20 


89 10 17 




24 38 OG 


82 65 46 


C. Three Pointa, N.W. 


16 67 46 


88 39 24 








XVIL THE WEST INDIES, io. 


Omoa, ent'of Hm. '. 

Battan laUnd, Port 

Eoyal, George Cay . 


15 47 11 


88 6 4 






16 23 45 


86 19 It 








Odlt of Mexico. 


TmiiUo, Fort . . . 


16 66 46 


86 69 61 






Patook EiTBT, B. aide. 


16 48 60 


B4 17 44 




Oape Bahle, Ft. Poin- 


1 


Swan Ids,, W. one . 


17 24 30 


83 67 1 




Ktt 


25 E 5081 e 4B 


Rosalind Bk,N.W. end 


16 64 


SO 63 




Cape Bomaiio . . . 




81 67 


Serranilta Bk,, Beacon 








Egmont Caj Light . 


27 36 2( 


82 46 20 


Caj 


16 47 46 


79 81 27 




Cedar Cayi, North Caj 


29 8 6 


83 6 67 


Serena Bk_ S. Chan., 








St. George Island, Lt 






little Cay . . . 


14 21 30 


80 16 80 




on Cape . . . . 


29 88 10 


94 68 33 




13 34 30 


BO 6 54 




PensBooia Light . . 


30 21 6 


87 16 66 










Habile, Sand Id. Lt. . 


30 11 18 


88 I 68 


House .... 


13 22 54 


31 22 89 




Chandeleur Id. N. Pt 






Couitown Cay, niddle 








Light .... 


30 8 8 


BB 61 38 


Cay . . '. . . 


12 24 


BI 29 9 




MiwiBsippiRiv.routre 






St Andrews Id., B.W. 








Light .... 


S9 8 36 


SS 1 30 


Cove 


12 31 40 


31 44 14 




-South P.H Light . 


28 B9 42 


89 7 24 


Albuquerqne, S. Cay . 


13 10 


31 60 42 




— 8.W.PaBBLight . 


29 68 30 


89 21 


Caiones or Hobbies, 








Bhip I, Shoal, G(t. palfh 


ja 64 6B 


91 5 30 


W. eod . . . . 


IG 6 


S3 19 




AlchttfalaraBay,a,W. 






Half Mood Cay, centre 


15 8 £0 


82 42 42 




Reef Light . . . 


29 26 


91 30 




14 21 12 


82 46 80 




Sabine Pass, Teitu Pt. 


29 42 IB 


93 60 24 


Oape Otacios d Dios . 


14 69 


83 11 




Qalveaton, Bolivar Pt 


29 22 2 


94 4fi 86 


Graytown or a. Jnan 








-Cathedral . . . 


29 IB 17 


94 46 39 


do NicaTH2na,Arena8 








CaTallo Paw, Light . 


28 20 49 


96 23 30 


Point .... 


10 66 45 


83 43 14 




AransaiFaaa,Bt>.Jo«« 






Chiriqui Lagoon, 0. 
Vatleote Peak . . 








& Point .... 


27 63 80 


J7 I 20 


9 10 30 


81 65 36 




Rio arande.entrKK» 


26 67 22 


17 7 36 


Cbagre, FlagataiT . . 


9 19 39 


79 69 33 




Tampico Bur . . . 


22 IS 30 


97 46 


Porto Bello, ft et 








Cape Roio, I. de Loboa 


21 16 


97 8 




9 32 30 


79 88 30 




Vera Cmi, Fort S. Joan 


19 M 64 


96 8 


Cape Tiburon . . . 


8 41 30 


77 21 30 




OriMba Pealt . . . 


19 2 18 


97 IS 


I. Poerf*. N. end . . 


9 24 


T6 10 46 




QoazBGoalcos tlar . 


18 10 


94 IT 


Cartagena, )ft Paste- 








Carmei. Id.. N.B. Pt 


18 47 8 


91 32 80 


li!l? . . . . 


10 24 67 


75 S3 18 




Cam pech4. Fort S.J0B6 


19 fil 36 


90 31 24 




U 


75 1 50 




ArcBS Cayp, W, end . 


20 12 36 


91 69 38 


Santa &[arta,Cathedra! 


11 15 


74 12 6 




Trdanglea, W. Keef . 


20 G8 


92 19 30 


Cape la Vela, Islet . 


12 10 16 


72 12 66 




21 60 


92 G 


Pt Oallinas (N. of 








Aienaa Banks', N.w! 






Bahia Honda) . . 


12 2B 


71 44 26 




Cay 


22 7 10 


91 24 64 


C. Ban Roman . . . 


12 11 


70 4 66 




Alacran Heel, Peroi 






Omha Island, N. Pt . 


12 36 


70 7 66 




Cay . ,. . . 


22 23 36 


89 42 19 


Cnrflfoa Island, tJ. PL 


12 21 


69 11 10 




Sisal, Fort . . . . 


21 10 6 


[» 3 11 


Biien Ayre bland, Lt 


12 2 12 


68 17 26 


, C^ Cstocbi, N.K. 






Aves Id., W, Gronp , 


12 


S7 42 26 


// Point . : . . 


21 as 


B7 * 30 


Port el Boqae, Pirate 






flJ^iigerealslaDd, Tower 


21 12 


SG 4R 3d 




11 67 


66 38 65 



TABLE XIX. 
LATITDDES and LONGITUDES. 



r CoLOiiBiA, kc — cant. 



(37) PlsOTfl. 



OrehlUa Id., W. Pt. 
iPnerta Oabollo, 8t 

Philip's Coslle . 
't>a GnaTTS, boRtioD 

Capo Oiidera, Moiro 
-Barcelona, Hill . . 
;I, Tortuga. B. Point 

MoTKBriU Id., E. Pt 
jPaerto Santo Island 

'Trinidad. Port Spain 
— Oalora Puinb , 
— Pt Icacos, W. Pt. 



Lat. N. I Long.W. 



Bahama iHusDa a 

K^ridad Bank, ceuCK 

Silier Rank, 
Mouchoir fiauk, U.S. 

Rtwf .... 
Qrand Turk, Hawk" 



Vis 
CaiooB Ids., W. C a loos 
G^. Inagiia Id., Lan- 
tern HeRd 
Rogstylleet, N,W,Car|21 40 
Mariguana, B.E. Pt, . "" '" 
8aaiana or At wood 

I'ftj, W. Point 
Crooked 1., Uosa Blag- 



WailingB Inland, Rock 
SB. Point . . . 

BKmCaj, Harbour PL 

LoD); I., South Point. 

Ean Salvador, Ilawk'i 
NcBt Point . . . 

Bleuthora I., Con and 



^6 3 0T9 



Naiaan, Light . 
Androe Id., N, Point 
[Great Stirrup Cay 
Qreat leaac, N.B. end. 
Gun Cttj, Light . , 
CajSal Bank, Light. 
Loboa Caj, Light. 
Abaeo Light 
Bahania Id, W. Pt 
Memoi'v Rock . . 
Mataiiilla, N.W. Bboal 



Cuba Islakd. 

Cape Antonio . . . 131 61 » 
Baiana, Moro Light. S3 3 
Cajdcnaa, Piedms Cd;'£3 14 4 
Panidon Orandr: Lt . |22 2tl 
MatamilloB Pt Light |21 40 1 



3 30,(14 44 

6 Oi65 IS 35 

9 64 47 6,'> 

3 0:63 10 6S 

i 48|6I GO GO 

S 40'6t RU SH 

.OtiO B4 

3 47 61 66 4li 

JSO 9 068 47 34 
SO 36 069 21 24 

21 e S070 29 64 



4073 19 E 
30 73 61 
8073 47 



6 4074 28 H 
T iD|74 60 
1 07i 61 E 



34 » 1676 33 1 
25 26 1B7B 87 8 



3W7» 18 4 
30B0 27 4 
6077 36 
30 77 21 



Cuba Island— MnC 



(38) Placea. 



20 47 14 

21 3.^ 

20 IS 10 



Port Nipe .... 
Port Baracoa . . . 
Cape ^lajai, Light ■ 
Santiago da Cuba, 
Mora Light. . . 
Cape de Crus . 
Xa;;ua or Jai^ua. Lt- . 
Jardinen Bauk, K. end 
lalc of Pinea, B. Pt 

JAHAIOA iBtAND A»D I 

S. KegrilBaj.W. end 18 16 6 

Falmouth, Fort . . 

tit Anne's Bar, Long 

Wharf . . . 

inio, Fort 



75 ,13 49 
74 30 20 
74 10 23 



Moral 



, Point 



Fort 



Eo/al, 

Charles . 
Savannah la Mar, Ft 
IfaTossa Island . 
Formijtas Bank . 
Morant Caja, N.B. 

fay 

Pedro Bank, Portland 

Bock. . . 
—N.W. edge . 
Baxo Nuevo Cay 
Grand Cayman, Ft W, 



Little Cayman 



Haiti, db St, 

C, Nicola Mole, Fort 

Oeorps .... 

C. Haitien,Townfoun. 



77 27 

78 62 
73 39 



7 46 81 23 64 
9 lO'aO T 64 
4 30,79 18 63 



Isabella Bay, hut , . 
C. Vieui Frangais. . 
Samana, Town, Fort- 
C. Engano .... 
Saona Inland, 8.B. Pt 
St Domingo, Consulate 
Caldera, Salinas Point 
BeatalHland.N.W.rt 
Alta Vela, summit 
Jacmat, Wharf 
L Vnche, N.W, Point. 
Irois Bay, beaab • 
a Dame Marie.W. end 
Grand CayemiMs, S.W. 

Point .... 
Miragoane, Fort . 
Port au Prince, Fort 

Alexander . 
GonaiFe Island, W. Pt 
N. Arcadin 



»,Yerr 



■ Pt 



I 66 26 
< 48 
t 2S 42 



TABLE XIX. 
LATITUDES and LONGITUDES. 



3 VIBOIH IbLES. 



MoDa Island, W. Pt 
Deaeoheo Islet, 8. it. 
Jigueto Point . . 
Pcirt Kan Juao, Cit; 
Sail JllAQ Point . 
0. Mala fatiqua . 
QaUordo bhoals . 
Quntiics Point 
Bicques or Crab I., S 

Point . . , 
Calebra or Passage I., 

Soldier Point . . 
St.Thomaa,Cliri8ti«ii8' 

Fort 

fit. John's, Bam Head 
NoTOan Id., rain in 

bight 

Tortola Fort Burt. . 
QiLKBrld., aend. . 
Virgin Qorda, Visea 

Point .... 
Anegada, W. Pt . . 
— Reefs, B. end . , 
Santa CruK, LangB 

Observatory. . . 

WINDWASD, OB i 

Sombrero . . . 
Aoguilla, Cu!tom-h 
St. Martio, OfstecH 
at. Bartholomew, F rt 

^abn, Dmrnond Boc 
St Eustatim, Fo 

Qng-Btsft . . 
St. CiiiiHtopher, Base 

Icrro Cli. . . 
Nevis, Fort Charles 
Redondo • . 
Montserrat, Pljmou 
Barbuda, Morlell 

Tower . . . 
Autigua, St. John 

Fort James ■ 
— English Barbon 

Dockyard flag-staff 
Deseadtt, N. Point. 
Maria^^alante, H. Pt 
Ouadaioupe, C. Nort 
— Bssae Terre, Town 
Dominica, N. Point 
— Roseau, Ft. Toung 
Ates or Bird lalaod 
Martinique, Fort 6 

— Car^iTelle Point. 
St Lacia, P. t'aatrles, 
battery - . 



0C6 T 16 
0165 se 

T 69 OBS 19 



64 10 31 
61 11 



WiNDWABJ) Isles, Ac. — ion 



Carriacou, Pilot Pt. , 
Grenada, St. Geo. Ft 

George . . . . 
Barbndoes, Carlisle B. 

Fort 

—East Point . . . 
Tobago, N. Point . . 
— Ri.cklj Bnj I.ij;ht . 



S 31 OGO 57 
.3 9 4G1 !3 15 



12 3 2 61 11 £ 



I 21 60 31 

I 10 8 60 1-i 24 



XVIII. GUIANA, North £ 
East COAST of BRAZIL, 6 
to OAPE HORN. 



K. Orinoco, Mocomooo 

Point .... 
Demerara.G oorgeto wn 

IJght " . _ . . . 
R. Berhice, Kew Am- 

Blerdam .... 
B. Ccrjntjn, Nickerie 

Fort 

B. Suiinam, Bram 



R. Maroni, E- oi Fran- 

faiae Point . 
Ealut Tslaads, Bojale 

L Light .... 
Cajenne, Fnrt. . . 
R Ojapok, Mt. Argent 
C. Cachipour . . . 
Gape North ■ . . 
R. Amazon, Balique 1., 

N. Point .... 
— MacapaFiiH . . 
— Meiiana E, Point . 

C. Magoari, N.E. Ft. . 
Para, Ft. Ban Pedro . 
Atalia Point Light . 
Manoel Luiz Reef. . 
Maranham, St Marcos 
Light .... 
8ta. Anna Light 
R. Paranahiba, Ama- 

Sarra Acaracu 
Ceara Point Macorijio 
Light .... 
Barm Jagnarybe . . 



Long.W. 
BO 10 16 



6 IG 10 
B 67 30 



G 13 10^3 S6 80 

6 17 Ofi2 32 61 

4 56 10,12 18 40 

1 22 16. n 37 61 
3 4G 
I 43 



50 
I 



37 11 

se 61 6 

28 36 

6 23 0i35 19 IS 
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LATITUDES amd LONGITUDES. 




East Coast of PnAsiL, to., to Cape 


Eabt Coast of BaAziL, lo,, to Cape 




H011N-C0»(. 


HOEN— con (. 




(41) Plncea. 


Lat. S. Lone.W. 


(42) Placo-i. 


Lat. B. 


Long.W. 




C'lpo Sail Eoqne . . 


6 29 1636 IE 18 


Monte Video, Corro 


» . - 


° ' ' 




, 11. Grande do Norte, 


1 


Light .... 


U 63 3 


S6 16 13 




Kfli^l Cathedral . 


B 46 41 SB 12 9 


Colonia, Light . - 




57 61 40 




H. CiiiihaD, biU . . 


6 20 4835 1 ae 


Buenoa Ajrue, landing 








IL I'arahjba, Barm 
Fort 




place . . . 








G 57 Solst 49 61 


Ptlndio .... 


its 16 


57 17 30 




1 Paralifbn, Cattedral . 


7 6 a5.<i4 Si 61 


0. B. Antonio, N. Pt 








C!iiiffl Uranco . . . 


7 a 1534 47 1 


PtRaw. . . . 


10 19 


56 45 




liamftracaia-,S.K.Pl, 


7 4S Bd'34 49 66 


C-Corriente* . . . 


aa 6 


67 29 




. OliTidfl, Montouegro 






Babia BUaca, Mount 








Kort Light . . , 


B 60 


34 60 30 


Ilermoao . . . 


iS 60 


61 40 




Pcrnitinbuuo, Ft, Picno 






Rio NeETO, Main Pt . 


41 3 


U2 45 




Light .... 


B 3 51 


34 61 43 


Valdci Peninsula. Pt 










H 20 *S 


34 66 61 


Delgada. . . . 


12 46 


63 37 




Mnceio, Light. . . 


g 39 sr 


36 44 36 


Port St- Elena, 8. head 


44 32 


65 aa 1 




JL S. FracciBCo, Light 


10 29 


36 21 30 


The Oven, or Pr. Ee- 










10 68 


S7 4 21 


gentUaTen. . . 


16 


65 40 




Oarciad'Avila, towel■ 


12 33 40 


198 1 61 


Cape Blanco . . . 


47 12 


65 44 01 




S. 8iiWr«lor,S.A(jtonio 






Port Desire. . . . 


47 45 


65 56 30 




Fort Light . . . 


la 47 


US 31 35 


C. Watchman . . . 


48 21 


66 20 




Morro Sao Paolo, Lt, 


13 22 37 


sa 6* H 


PortS.Juiian,ShollPt 


49 16 18 


67 41 13 




Con tan, Chnrch . . 


14 17 40 


99 21 


Port Sta. Crui, Mt S. 








tlheo., Charch. . . 


14 47 40 


39 3 1 


aide 


50 9 


08 23 




Hid Pelraonto . . . 


Ifi 50 45 


38 63 1 


Port OallcgoR, C. Fair. 








Porto Segi.ro Keel . 


16 23 37 


38 68 31 


weather .... 


51 32 6 


69 66 30 




tncolomi Kc.«f,8- Pt. 


16 66 40 


39 3 21 


Cape Virgins . . . 


62 20 10 


68 21 42 




Camvellaa .... 


17 43 30 


39 14 U 


I>ungeneBa Point . . 


52 24 


68 25 42 




Ahrultaon IdLigbl . 


17 67 31 


98 41 22 


Catherine Point . . 


58 32 


68 44 




Ehpirito aanto B. Vic 






Magellan 8U. Direc- 










SO 18 60 


10 19 Bl 
41) 68 21 


tion Hill. . . . 
—Sandy Point . . 


52 22 25 

53 10 


09 29 

70 53 30 




Cape Ht. Thomi ■ . 


22 




Cape Frio .... 


23 42 


n 69 36 


—Fort Famine . . 


53 3S 18 


70 56 




Rio do Janeiro, Kaia 






— C. Froward . . . 


53 68 45 


71 18 30 






23 8 40143 8 21 


— Tuesdftj B., Cascade 
Point .... 








— Fort Villegngnon . 
CapcOimratiba . . 


22 64 40I43 9 6 

23 3 40l43 33 I 


52 49 54 






—Port Tsmar . . . 


52 55 30:73 44 3(J 




Sao Sebastiao L, 9.E. 








53 19 068 10 




Point 


2.1 58 30 


46 Ifi 21 


C. San Diego, B, Pt . 


54 41 0,65 7 




AlcflU-a9!«s Islets . . 


24 6 8( 


45 40 26 


atalen Id., 0. St John, 






Santos, Moela I. Lt.F. 


H 3 6 


4C 15 34 


K. Point. . . . 


51 42 48 63 43 30 




igiiape 


24 42 35 


47 32 81 


0. Good SUCCCBB . . 


54 66 063 S2 




Pai-anagna, Mel Id .PL 
Light .... 








fj5 (59 067 16 




25 32 40 


48 18 20 


False Cape Horn! '. 


B5 43 0;68 6 




B. a Francisco, C. 
JoaoDia. . . . 


26 10 15 


48 33 11 


Diego Kamiro! Is. . 


66 25 0;0e 44 








Ai'vorcilo Islet. . . 


27 17 20 


48 22 51 






Btft. Catharina, S. 










Point Light . . 


27 50 S7 


48 34 63 






C. Marta Grande . . 


23 B8 


48 49 41 






ItioGrandedoSul.Lt 


f!2 6 40 


52 7 21 






Ft. del Palmar . . 


;t4 4 10 


-.3 BI 61 






0. Castillo .... 


H4 21 19 


53 46 63 






CSairta Maria . . 


34 40 1 64 8 61 






J^bos Island . . . 


35 1 39|64 63 63 






llBldnnado, E. Pt Lt. 


34 58 1554 56 47 






Flores iKland, Light . 


34 66 63 55 64 41 






Monte Video, Custom. 








house .... 


U 54 15'56 12 19 




»^ 
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TABLE XS. 



THE TIMES OF HIGH WATER. 
On the Full and Change of tbe Moon, at tlie principal Pouts, and along 
the Coasts, particularly of Great Bhitain and Ib^land, with the 
vertical rise of the Tide in Feet at the Spring Tides. 



Abdnl-Kwrl"*," 

lAherdeen 

'Aberdovf— ,>.,„ 
lAbrolliDI 

lAclinm llsid .!! 

lAclilllbeg 

:AdclBldePort... 

JAden 

Adeiun 



Braiil 

Moi1do,\T.C. 
Sumatn „. 

Au«traUa.SC. 
■' SKC. 

Arpliil*! 
Spill 7 lBlnn<li 
^'mdmUD, 
W. CouL. 



AllK^TDBTle, Port ... 
lAldliorougti , 

Aidi'mef Isls 
'AlgoB Baj ., 



Andnii 



I Islui 



Port ronlwnllls. 
Audrava Bay .. 

An}(ra PcqneoB 
AnnipoUa .... 



Aiiticoati Island, 
West Point .... 

Autungtl Baf 

Antonio, Cape St. 
Antonio, Port St., 



xPuto. 



Apalachicoln Bafr 
Arbronth 

.ran Boeki 



.J.o. 



ZnUnd 
BaforDengnl 
PalklHiid Ids 
Englruii ... 



Aftic 



.S.C5 



B,SH'C. 

ficolin. 
United Ststr.) 
Gulf of " 



Pntaiiptaiik 
Belgium 
aranstraNEC 
□air Mexico 
itlaad ... 

Praneo 

Golf Meilea 
IreLund ..,..- 



:a Road 'Pern 

AMiRngel IWUteSea.. 

I Arklow llreJond 

I Arnbem Baj /Auslrnlia .. 

£/Arthia, Port fTeamftnia .. 



R 


Ah 
14 
44 
45 


a 

lUj 

7 




3U 


B 
IC 




31 


ft 




W 


17 




'M 






if 


II 




16 
4.'* 


V 




4) 


17 






in 


4-5 




h: 






31 


7 




( 


m 




31 


IK 




i 


Ifi 




U 


3 







1) 




3? 






fH 






( 


no 




38 


I 




I 


c 




3i 












25 


15 

a 




is 


14 
















ifi 






10 




f 






Ml 


■i\ 






1 



lAuckiiLndnBTljoi 
Anptutlne (St.) B. 
Au^iNtioD (St.) Di 
ATBtcliB Day .... 



[)n1>-eI-Mandeb . 



...'England 

,.lAu«tmlia ... 
...'8ou Allnnlii 

BrUnitt-dSUlei 
\j Mad^pgiudir., 
...IKBinsoljalkfl 
... Scotland ... 



RiilbriftgBa 

jnamrMkcUlg Bay... : 
BoliyPMtle Bay ... ' 
llolljahamioQ Bar.. 



BarEutBbto ........ 

Bamnlapla Bar ... 

Dnrreu IbIboiIi 

Bain Ilado 

DanrinRlvcc 

HBtaneSjlluslioelds. 
jBatclilaa, Cilolu ... 
DatelOuItofCutcli) 

,Bittliiirat 

Baticolo Rirer 

iilay of Islanda 

■BByonne(Bar) 

Benohy Head 

Bear Cape 

Beaufort 



Ttlarl 



Bcljiu't. 

Bell Sound 

BcmbatDoka B}y. 

e-alBEinliildgo Point.. 

■ Tlei\twAoo 



China, E.('a. 
Mo!uc<.-iw ... 
Hindostan ... 
Gulf St. Law. 

CejEon 

New Zealand 

Franco 

England 

P.i!AlwaTd>I 
UnitedStatea 

Wale. 

AmrcaNWCc 

Spilibirgpn.. 
MadagnBcar.. 
England 



River M 

Bcibloa Oi 

Borgen ... Ni 

- Jonudiu, IreUad 



TABLE XX. 
TIMES OF HIGH WATER. 



Bilbao Bar 

Blakcncy Bar ... 
Blanco (Capu)... 
BlEwlieldi 



North Allan. 
ScQttuid ... 
QuirSLUw. 



Blyth 

Bwlflga 

Hqjadot (Cape) 

Dult Head 

Honibnr(DI[. Yd.) 
Danuoa Iilud 
Bonn; R. C. ... 

Bardenux i 

Rood 



United^Utci 



in SI nil 



I, Chailuton 

Yard 

noiton Light 
Botany Daf... 

Boulogne 

- iBlnnd .. 



EoKlan 

AWm ... " 

Kngland.,. 
Illndoatui 

trloa,W, 
Fmnos ... 
CiLTmanj 
England... 



United F<tat( 
UiillcdStatcB 
iutral.,E.C. 



rtoyniina Bnf .. 



Dridgewater Bar... 
Bridlington ., 

Bridpoct 

Btisllc 

Brightnn 

Briatol (King Rd.) 
BritiaL Sound. 



Broadhaven liar.. 

Broken Bajr 

brouwcwIiaTen .. 

BruniKlior , 

luenoi Ajra ..... 
Buluoa liland, 

Anna Cliaiuusl. 
BDliani River ..... 



Calo!) 

Cnledonla llHTboui 

Calf »DDnd 

CalloD Dnf 

Camagula 

Camblng 



ijibell, (Cnpe). 
Campbell Island.. 
CanipLell Town ■ 
" ipbellton 

Concale Bay 

I Harbour .. 

■n, (City) 

CoBiE Caiitle, 

CaiHllff 

ICunllgan 

" .ingoa Oarayoa 



b Padflo 9 «i 

.laiia ...I a se I 

MiulBg-.W.oJ 4 30 I 

Africa, B.CO. 4 SO 

'oland iO 46l 1 

Pranee 

Kngland 

Kngland...... 

Kngland 

NutliL-rlanda . 
England.,...-. 

E'igland 

Mudag , E.G. 



Bnworali Klv. 
Button lalandi 
Bjton Cape... 

0. 

Cadli ......S] 

Daen F 

Caeimartlicn Bar.. V 



I Ptimlan Gulf. 
..Hudion^tToit 
.. Anatial.^ a 



rngal ..... 
.. Brbitol Choi 
.. Africa,W.Co. I 



BAhnfin la.. 
Bsndk Sea... 
A(H(»,W.Co, 



l^nirSt.l.AV. 
Scotland . 
BajofPuodjll 






igford Bar 
Jc, (Putt) ... 

Carlos (St.) Port. 

Cnrtaguna 

Carteret, (Port) ... 

Caaqucta 

CaBlIeieagh, (Cape) 

CatliBi 



Cliulei, (Caps) 
CluuleMoa 



,Chcdu!» .., 

CliepBtow 

Clierboutg 
'ctiutor .., 
lOiiclicster 

Cliignooto, (Cape) . 

Chin 



Chinn 



IT Harbour 



nglond.. 
Patag.,W.Co 1 
New Ctranadaj 1 1 

F^. Cli^nn. 
Tiena del 

Braill 

...Cna™ana '. 
.. FianoB ... 
,. A(Hca,N.Co 
„ Au«tl.,W.Co. 
,. UnitedStatesj 1 
.. UnitcdStati 
,. PrluoaKdlj. U 

..England 1 

,. anitedSUtesli 

. France ( 

.. BajrofBengalll 
England... 

England!!.' 
England... 
BayorFundy II 
China. E. Co, I' 
China, E. Co. 



es 1 



[.jChina, ECo.[ll 20 I 
[^ng Bar ... BayofBengal 1 
I Uatbour... Japan Sea ... 7 

:hurch England j ^ g^j 

naaMand... Indian Ocean 10 
naa Harbour Evrgudcn Is, ' 3 
i.Tingllae.'Chliia. K-Co. H 



TABLE XX. 
TIMES OF HIGH WATER. 



Poat Office laluid 
Pautnipet lalajid., 
Prlncei IilBiid ., 

Pugot Sound 

PalietX Slioali .... 



l}nebM 

a ChulDtte 
md 

Quentin, Pott Han 

(joeCQstnwa 

(juilca Rivet 

'niiiliman.. Riv Rnl 



United States 11 

OBUpSgCH ... 3 

CaroKne laid. 6 

ightorQiafial 3 

met.NWCo 6 
OTomandel 



Rum iBluid . 



Rkngoon 

Ru-etKhjma ... 
Reamo... 



1.B.7 



RachrTart 
RoalitfUe ... 

„ lUnd ... 
Roquo, iCaiHi B.}, 



Royal Hac., RiuCau' 
Hiub (Port). 
Rje B*r .... 



Malnoca Strt. 



HIadoa.WCa.|l 1 
r Man.. II 

Eng""'! (ll 

Bay of Bengal; 6 



Coast 

MftnjuceM... 
Soa. AtlBDtio 



Indian Ocean 



iiYlandi. 
Bay of Hond. 



Sable (Cape) iBayofPnndj 

Sntilu Idd., S. 8ii]c Nova Scotia. 
3«bla laid., B, SldeNova Scotia. 

Saint™ Caribbn Sa 

Snldombe England 

Saldanha Bay 'Aft]«a,W.Co 

Salem ..■ CnltodSlaloii 

1 iMlteet 'St. GeotitB: 

'' ( Cliannel... 

■flrfor, San(rort} Falkland Ids. 

H'" 'McxicoWCoJ 



/>" 



Sandalwood Ba;„ 

Sandy Uook 

Sand; IgJand 



Sangotr Us 
Santa Cmi 
Santa Maria Island 

SaatandsT 

Baparooa Island 
SaugoT Island ... 
Savannah, Enti. 

IScallovay Shetlam 

Scarboiough England. 

Soarcies Riten ... Africa.'* 
Scilly <St. Agnes) [Englani 

'Sea Bear Bay Patago, 

Seallsld., C. SablelBayofFundy H 

Sebastian, San Braail " 

Scin, He da .. 
SclseaBUI .. 
Senegal 



United States 7 
Madagascu, 
W. Coaat fi 



Sotubal 

Soren IsUnds 

Scvon Islands Bay 



ShelbunM 

Sherbro River., 
Shields, North.. 



SimoD's, St.,lBld.. 



Skerries ... 
Sligo Bay... 
Slyno Head 



AWca,W.Co. H 
Mosquito C 
Portngal... 

.If St. Iaw. 

gl'-d 

„ Nova Sootia. 
,. Nova Sootia. 
.. AIH(ia,W.Co. 

.. England 

.. Nova Scotia . 
.. Austral. BCo 1 
.. England... 

frica,W.Co. 
.. Aft^oa 

United States 

Malacca St.. 

Gulf Me)ric< 

ar.NWC< 

.. Ireland.NCo. 

,. Ireland WCo. 
.. IroUnd .... 
.. Africa, E.C. 



ISonthwold 

lpain,(Port) ._., 

[spurn. Point 

Staten Island 

Stephen (Port) .. 
jStephen (Port) .. 
" ■ Tup Caj .. 



England... 
Trr.dclFnego 
AnBtral.ECo. I 
Falkland Us. 
Bahaniaa . 



IStockton (Teel) .. 
jStanehaven 

jStrangford Bar . 
Strangford Quay... 

SUIIBB) inEU ^ 

SnndarUnA X^^JMvi ., . 



... F4eotlBnd 
... Scottaiid 



TABLE XX. 
TIMES OF HIGH WATER. 



Swan Rirer 

Swiunea 

^3"inoy 

9;dacy Harbour — 

T. 

TaWo Dny 

Tftiohow Islaiid ... 

Talcshiisnii, 

TaniBiPort 

Tflmaiecd 

TaiifitBiig Harbour 

TnnUB 

inoolj Harb. 

Tuipaulin Cove .. 

Tavoy River 

Taj Blvor (Bar) .. 
Teea River (Bar).. 

Tcignmouth 

iTeneriffe 

iTeroBira 

ihoUing, Wert, 
Teiol 

omu. (6t.) lil'il 
m roinU(Cape) 

Ticn.pak Harbour. 

jTinghao, ChuaBQ... 

I'robago 

Tongatabu 

'Turbny 

iTowiuliend Harb.. 

TowiMhend Port... 

'TrQguier 

irrincSmli^e"::::: 

m d'Aoanha.'. 






iWCo 
Ouayans ... 
Aoatra.WCo. 
Walea 

Anstial.ECo. 
Cape firoton. 



AMcasW.Co. 

China, E.Co. 
Chile 

Indian Ooeui 
Msdagnacar. . 
MadagBMar, . 
Nbw Hiibrdn. 

Sumatn 

Inland 

Spain 

United 8Ute> 
Bayof Bengai 
Sootlund ... 
England...... 

England 

0. Vnde Ha. 

Notherlands. 
Netherlands. 
Auitral. ECo. 

i(»,W.Co 
China, E.Co. 
China. S.Ct 
Caribbn. 8e 
South Paoiijcl 6 



Valparriao CtHo ... 

VcmCru Gulf Meilca 

.Verde (Capet Afric»,W.Co. 

Versavah jHindoi.WCD 

Vinoent, (Port St.) V. Caledonia 

Virgin (Cape) Magellan Str. 

Volcano Inlandi ... ChUu, E Co. 



WaliMy Harbour.. 



Warren Point, 

CaillngTord 

Waterford Bridge. . 
WdlHley lalind... 



Coast 

A(Hca.W.Co. 
NewZeali ' 



WhaippcHi Doolu. 



Whitby .... 
Wliitehavon. 

Wick 

Wicldow .... 
Wilmington. 
WUnon Promontory' 

RidgB...; 



Ouir Meii 
Ceylon.S.C 



rin M. 
|-\ln May. 
England. 



England.. .. 
Scotland... . 

Inland 

United State 



beacli... 



Woodbridj^Havenii 

(Bar) England 

'oolviich England 

'ranger Oog lOinroany ... 

'ratli, (Cape) IScotland ... 

Wuning Ri>. Entr.:Chlna,E. Co. 
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